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(57) ABSTRACT 

A backlight unit and a display apparatus using the same are 
disclosed. The backlight unit includes a first reflector, a sec 
ond reflector and at least one light source disposed between 
the first reflector and the second reflector. The second reflec 
tor includes a specular reflection area and a diffuse reflection 
area. The specular reflection area occupies about 5 to 50% of 
an entire area of the second reflector. 
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BACKLIGHT UNIT AND DISPLAY 
APPARATUS USING THE SAME HAVING A 
REFLECTOR THAT INCLUDESA DIFFUSE 

REFLECTION AREA 

The present application claims the benefit of Korean Patent 
Application No. P2011-0030630, filed on Apr. 4, 2011, 
Korean Patent Application No. P2011-0041496, filed on May 
2, 2011, and Korean Patent Application No. P2011-0054007, 
filed on Jun. 3, 2011, which are hereby incorporated by ref 
erence as if fully set forth herein. 

10 

BACKGROUND OF THE INVENTION 

15 
1. Field of the Invention 
Embodiments relate to a backlight unit and a display appa 

ratus using the same. 
2. Discussion of the Related Art 
Generally, representative large-scale display apparatuses 20 

include liquid crystal displays (LCDs), plasma display panels 
(PDPs), etc. 

Unlike self-emission type PDPs, LCDs essentially need a 
separate backlight unit due to absence of self light emitting 
devices. 25 

Backlight units for use in LCDs are classified into edge 
type backlight units and direct type backlight units according 
to positions of light Sources. In an edge type backlight unit, 
light sources are arranged at left and right edges or upper and 
lower edges of an LCD panel and a light guide plate is pro 
vided to uniformly distribute light throughout a surface of the 
LCD panel, which ensures uniform luminance and enables 
production of an extremely thin display panel. 
A direct type backlight unit is generally applied to displays 

of 20 inches or more. The direct type backlight unit advanta 
geously has greater light efficiency than the edge type back 
light unit owing to a plurality of light sources being arranged 
below a panel and thus, is mainly used in a large-scale display 
requiring high luminance. 40 

Conventional edge type or direct type backlight units adopt 
cold cathode fluorescent lamps (CCFLs) as a light Source. 
The backlight units using CCFLs, however, have several 

disadvantages, such as consumption of a great quantity of 
power because power should always be applied to a CCFL, 45 
low color reproduction efficiency of about 70% that of a 
cathode ray tube (CRT), and environmental pollution due to 
use of mercury. 

Currently, backlight units using light emitting diodes 
(LEDs) are being studied as a solution to the above described 50 
problems. 

In the case of backlight units using LEDs, turning on or off 
a part of an LED array is possible, which can achieve remark 
able reduction in power consumption. In particular, RGB 
LEDs exhibit color reproduction beyond 100% of a color 
reproduction range proposed by the national television sys 
tem committee (NTSC) and can provide more vivid images to 
COSU.S. 

Further, LEDs fabricated through semiconductor pro 
cesses are environmentally friendly. 

Although LCD products using LEDs having the above 
described advantages have been introduced, these LCD prod 
ucts need expensive drivers, PCBs, etc. because LEDs have a 
driving mechanism different from conventional CCFLs. 65 

For this reason, LED backlight units are applied only to 
high-price LCD products at present. 

30 

35 

55 

60 

2 
SUMMARY OF THE INVENTION 

An object of the present invention is to provide a backlight 
unit having an air guide defined by a reflector having a specu 
lar reflection area and a diffuse reflection area and a display 
apparatus using the same. 

Another object of the present invention is to provide a 
backlight unit having an air guide defined by a reflector hav 
ing a plurality of patterns in which concave lines and convex 
lines are alternately arranged and a display apparatus using 
the same. 
To achieve these objects and other advantages and inaccor 

dance with the purpose of the invention, as embodied and 
broadly described herein, a backlight unit includes a first 
reflector, a second reflector and at least one light source 
disposed between the first reflector and the second reflector, 
wherein the second reflector includes a specular reflection 
area and a diffuse reflection area, and the specular reflection 
area occupies about 5 to 50% of an entire area of the second 
reflector. 
The diffuse reflection area may reflect incident light in a 

Lambertian distribution and/or a Gaussian distribution, and 
an incidence angle of light incident upon each point of the 
diffuse reflection area may be about 55 degrees or more with 
respect to a normal line passing each point. 
The diffuse reflection area may include first and second 

diffuse reflection areas, the first and second diffuse reflection 
areas may reflect incident light in a Lambertian distribution 
and/or a Gaussian distribution, an incidence angle of light 
incident upon each point of the first diffuse reflection area 
may be about 55 degrees or more with respect to a normal line 
passing each point, and an incidence angle of light incident 
upon each point of the second diffuse reflection area may be 
about 60 degrees or more with respect to a normal line passing 
each point. 
The first diffuse reflection area may be configured so that a 

quantity of light reflected in the Gaussian distribution is 
greater than a quantity of light reflected in the Lambertian 
distribution, and the second diffuse reflection area may be 
configured so that a quantity of light reflected in the Lamber 
tian distribution is greater than a quantity of light reflected in 
the Gaussian distribution. 
A size ratio of the first diffuse reflection area to the second 

diffuse reflection area may be 1:1 to 5, a size ratio of the 
specular reflection area to the first diffuse reflection area may 
be 1:1 to 4, and a size ratio of the specular reflection area to the 
second diffuse reflection area is 1:1 to 20. 

Each of the first and second diffuse reflection areas may 
include a first layer formed of polyethylene terephthalate 
(PET) and a second layer formed on the first layer, the second 
layer being formed of TiO, and/or SiO particles. 

Particle weight contained in the first diffuse reflection area 
may be less than particle weight contained in the second 
diffuse reflection area. 
The second reflector may include an inclined surface hav 

ing at least one inflection point and may have a pattern in 
which concave lines and convex lines are alternately arranged 
along the inclined surface. 
The concave lines of the second reflector may be concavely 

curved from the inclined surface, and the convex lines of the 
second reflector may be convexly curved from the inclined 
Surface. 

Each of the concave lines may have a curvature to satisfy a 
condition that an angle 0 between a straight line connecting a 
contact point between each of the concave lines and the 
inclined surface and a peak point of each of the concave lines 
and the inclined surface is about 0.01 to 15 degrees. 
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The angle may be defined as represented by equation 1. 

0=tan (h/W)=0.01 to 15 degrees Equation 1 

where, h indicates a maximum depth of each of the concave 
lines (a minimum distance between the peak point of each of 5 
the concave lines and the inclined surface) and W indicates a 
width of each of the concave lines (a minimum distance 
between the contact point between each of the concave lines 
and the inclined surface and a vertical line connecting the 
peak point of each of the concave lines and the inclined 10 
Surface). 

BRIEF DESCRIPTION OF THE DRAWINGS 

Arrangements and embodiments may be described in 15 
detail with reference to the following drawings in which like 
reference numerals refer to like elements and wherein: 

FIGS. 1A and 1B are views explaining a backlight unit 
according to an embodiment; 

FIGS. 2A and 2B are views showing a first reflector over 
lapping with a specular reflection area of a second reflector, 

FIGS. 3A to 3C are views showing a second reflector 
including an inclined surface and a flat Surface; 

FIGS. 4A to 4C are views showing a second reflector 
including a plurality of inclined surfaces: 

FIG. 5 is a sectional view showing a second reflector of a 
single layer structure according to a first embodiment; 

FIGS. 6A to 6D are plan views showing various shapes of 
a second reflector having a specular reflection area, the size of 
which decreases as the specular reflection area becomes dis- 30 
tant from a light Source module: 

FIGS. 7A to 7C are plan views showing various shapes of 
a second reflector having a specular reflection area, the size of 
which varies depending upon distance from a light Source 
module; 

FIG. 8 is a sectional view showing a second reflector of a 
single layer structure according to a second embodiment; 

FIGS. 9A to 9D are sectional views showing various 
shapes of an overlap area of FIG. 8: 

FIGS. 10A to 10C are plan views showing various shapes 40 
of a specular reflection layer formed at the overlap area of 
FIG. 8: 

FIG. 11 is a sectional view showing holes of the specular 
reflection layer formed at the overlap area of FIG. 8: 

FIGS. 12A and 12B are plan views showing the holes of the 
specular reflection layer formed at the overlap area of FIG. 8: 

FIG. 13 is a sectional view showing a second reflector of a 
double layer structure; 

FIGS. 14A and 14B are sectional views showing thick 
nesses of a specular reflection layer of FIG. 13: 

FIGS. 15A and 15B are plan views showing holes formed 
at the specular reflection area; 

FIGS. 16A to 16C are plan views showing various shapes 
of a second area of the specular reflection area; 

FIGS. 17A to 17C are views explaining uniformity of 55 
luminance depending upon shapes of the specular reflection 
area of the second reflector; 

FIG. 18 is a graph showing comparison of luminance 
between embodiments based on distance from a light source: 

FIG. 19 is a view showing a specular reflection area having 
holes and triangular shapes; 

FIGS. 20A and 20B are views showing a specular reflec 
tion area having stripe shapes; 

FIG.21 is a view showing a one edge type second reflector; 
FIG.22 is a view showing a two edge type second reflector; 
FIGS. 23 and 24 are views showing four edge type second 

reflectors; 

25 

35 

45 

50 

60 

65 

4 
FIG. 25 is a view showing a backlight unit including an 

optical member; 
FIG. 26 is a view showing an example of a shape of the 

optical member; 
FIG. 27 is a view explaining a specular reflection property 

and diffuse reflection property of light; 
FIG. 28 is a view showing distribution of light reflected at 

a diffuse reflection area of FIG. 1A: 
FIG. 29 is a sectional view showing the construction of a 

diffuse reflection area of the second reflector; 
FIG.30 is a graph showing a light reflection property of the 

diffuse reflection area; 
FIGS. 31A and 31B are views showing a second reflector 

having a plurality of diffuse reflection areas exhibiting differ 
ent light reflection properties; 

FIG. 32A is a graph showing a light reflection property of 
a first diffuse reflection area; 
FIG.32B is a graph showing a light reflection property of 

a second diffuse reflection area; 
FIG.33 is a view showing a two edge type second reflector; 
FIGS. 34 and 35 are views showing four edge type second 

reflectors; 
FIGS. 36A and 36B are views showing a second reflector 

having a plurality of diffuse reflection areas exhibiting differ 
ent light reflection properties; 

FIG. 37 is a view showing concave lines and convex lines 
of FIG. 36A in detail; 

FIG.38 is a view explaining a condition to decide curvature 
of the concave lines or the convex lines of FIG. 36A: 

FIGS. 39 and 40A to 40D are views showing curvature 
relationships between the concave lines and the convex lines; 

FIGS. 41A and 41B are views showing a one edge type 
second reflector; 

FIGS. 42A and 42B are views showing a two edge type 
second reflector; 

FIGS. 43 and 44 are views showing four edge type second 
reflectors; 

FIGS. 45A to 45C are views showing inclined surfaces of 
the second reflector; 

FIG. 46 is a view explaining a positional relationship 
between the first reflector and the second reflector; 

FIG. 47 is a view showing another embodiment of the 
second reflector; 

FIG. 48 is a view showing reinforcing ribs formed at a 
lower surface of the second reflector; 

FIG. 49 is a view showing support pins formed at an upper 
surface of the second reflector; 

FIG. 50 is a view showing a display module including a 
backlight unit according to an embodiment; and 

FIGS. 51 and 52 are views showing a display apparatus 
according to an embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

It will be understood that when an element is referred to as 
being on or under another element, it can be directly on/un 
der the element, and one or more intervening elements may 
also be present. When an element is referred to as being on 
or under, under the element as well as on the element can 
be included based on the element. 

FIGS. 1A and 1B are views explaining a backlight unit 
according to an embodiment. FIG. 1A is a sectional view of 
the backlight unit and FIG.1B is a top perspective view of the 
backlight unit. 
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As shown in FIGS. 1A and 1B, the backlight unit may 
include a light source module 100 including at least one light 
source 110, a first reflector 200 and a second reflector 300. 
The light source module 100, including the light source 

110, may be located between the first reflector 200 and the 
second reflector 300 and may be adjacent to the first reflector 
200 or the second reflector 300. 

According to circumstances, the light source module 100 
may come into contact with the first reflector 200 while being 
spaced apart from the second reflector 300 by a predeter 
mined distance, or may come into contact with the second 
reflector 300 while being spaced apart from the first reflector 
200 by a predetermined distance. 

Alternatively, the light source module 100 may be spaced 
apart from both the first reflector 200 and the second reflector 
300 by a predetermined distance, or may come into contact 
with both the first reflector 200 and the Second reflector 300. 

The light source module 100 may include a circuit board 
having an electrode pattern and light emitting devices to 
generate light. 

In this case, at least one light emitting device may be 
mounted on the circuitboard and the electrode pattern formed 
on the circuit board may connect the light emitting device to 
a power Supply adaptor. 

For example, a carbon nanotube electrode pattern may be 
formed on an upper Surface of the circuit board so as to 
connect the light emitting device and the adaptor to each 
other. 
The circuit board may be a Printed Circuit Board (PCB) 

made of polyethylene terephthalate (PET), glass, polycarbon 
ate (PC), silicon (Si) or the like, on which a plurality of light 
emitting devices is mounted, or may take the form of a film. 
The circuit board may be selected from among a single 

layer PCB, a multi-layer PCB, a ceramic board, a metal core 
PCB, and the like. 
The light emitting device may be a light emitting diode 

(LED) chip. The LED chip may be a blue LED chip or 
ultraviolet (UV) LED chip, or may be a package combining at 
least one or more selected from among a red LED chip, green 
LED chip, blue LED chip, yellow green LED chip, white 
LED chip and UV LED chip. 
A white LED may be realized by coupling a yellow phos 

phor to a blue LED, coupling both red and green phosphors to 
a blue LED, or coupling yellow, red and green phosphors to a 
blue LED. 

The first reflector 200 and the second reflector 300 may be 
spaced apart from each other by a predetermined distance so 
as to face each other so that an air guide is defined in a gap 
between the first reflector 200 and the second reflector 300 
without a conventional light guide plate. 

The first reflector 200 may be made of a reflective coating 
film or a reflective coating material layer and may serve to 
reflect light emitted from the light source module 100 toward 
the Second reflector 300. 
A saw-toothed reflective pattern may be formed on a sur 

face of the first reflector 200 facing the light source module 
100. The reflective pattern may have a flat surface or a curved 
Surface. 
The surface of the first reflector 200 is provided with the 

reflective pattern so as to reflect light emitted from the light 
source module 100 toward a central region of the second 
reflector 300, thereby increasing luminance of a central 
region of the backlight unit. 
The second reflector 300 includes a specular reflection area 

300a and a diffuse reflection area 300b. 
The specular reflection area 300a may serve to specularly 

reflect incident light and the diffuse reflection area 300b may 
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6 
serve to diffusely reflect incident light. The specular reflec 
tion area 300a and the diffuse reflection area 300b may have 
a light reflectivity of about 50 to 99.99%. 
The specular reflection area 300a may occupy about 5 to 

50% of the entire area of the second reflector 300. 
Alternatively, the specular reflection area 300a may 

occupy about 20 to 30% of the entire area of the second 
reflector 300. 

Also, a size ratio of the specular reflection area 300a to the 
diffuse reflection area 300b of the second reflector 300 may 
be 1:1 to 20. 
The size ratio of the specular reflection area 300a to the 

diffuse reflection area 300b of the Second reflector 300 is set 
so as to reduce the difference of luminance between an area 
adjacent to the light source 110 and an area distant from the 
light source 110. 

That is, the size ratio of the specular reflection area 300a to 
the diffuse reflection area 300b of the second reflector 300 
may be properly adjusted to provide overall uniform lumi 
aCC. 

The second reflector 300 may contain a metal or a metal 
oxide. Such as aluminum (Al), silver (Ag), gold (Au) or tita 
nium dioxide (TiO), exhibiting high reflectivity. The specu 
lar reflection area 300a and the diffuse reflection area 300b of 
the second reflector 300 may beformed of different materials. 
Also, the specular reflection area 300a and the diffuse reflec 
tion area 300b of the second reflector 300 may have different 
Surface roughnesses. 

That is, the specular reflection area 300a and the diffuse 
reflection area 300b of the second reflector 300 may be 
formed of the same material while having different surface 
roughnesses. 

Alternatively, the specular reflection area 300a and the 
diffuse reflection area 300b of the second reflector 300 may 
be formed of different materials while having different sur 
face roughnesses. 
The light source 110 and/or the first reflector 200 may 

overlap with the specular reflection area 300a. 
That is, the first reflector 200 may partially or fully overlap 

with the specular reflection area 300a of the second reflector 
3OO. 
The specular reflection area 300a of the second reflector 

300 may be located adjacent to the light source module 100 to 
reflect light emitted from the light source 110 to a central 
region of the second reflector 300. The diffuse reflection area 
300b of the second reflector 300 may be located at the central 
region of the second reflector 300 to diffuse incident light. 

Also, the second reflector 300 may include at least one 
inclined Surface and at least one flat surface. 
The inclined surface of the second reflector 300 may be at 

a predetermined angle to the first reflector 200. The flat sur 
face of the second reflector 300 may be parallel to the first 
reflector 200. 
The specular reflection area may be fully or partially 

formed at the inclined surface of the second reflector 300. The 
inclined surface of the second reflector 300 may overlap with 
the light source 110 and/or the first reflector 200. 

FIGS. 2A and 2B are views showing the first reflector 
overlapping with the specular reflection area of the second 
reflector. FIG. 2A is a view showing the first reflector partially 
overlapping with the specular reflection area of the second 
reflector. FIG. 2B is a view showing the first reflector fully 
overlapping with the specular reflection area of the second 
reflector. 
As shown in FIG. 2A, the first reflector 200 may partially 

overlap with the specular reflection area 300a of the second 
reflector 300. 
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The light source 110 may be partially or fully overlap with 
the specular reflection area 300a of the second reflector 300. 
As shown in FIG. 2B, the first reflector 200 may fully 

overlap with the specular reflection area 300a of the second 
reflector 300. 
The light source 110 may be partially or fully overlap with 

the specular reflection area 300a of the second reflector 300. 
FIGS. 3A to 3C are views showing the second reflector 

including the inclined Surface and the flat Surface. 
In FIG. 3A, the inclined surface may have a planar surface 

and may be included in the specular reflection area 300a of 
the Second reflector 300. 

In FIG. 3B, the inclined surface may have a concavely 
curved surface and may be included in the specular reflection 
area 300a of the second reflector 300. In FIG.3C, the inclined 
Surface may have a convexly curved surface and may be 
included in the specular reflection area 300a of the second 
reflector 300. 
As shown in FIGS. 3A to 3C, the flat surface of the second 

reflector 300 parallel to the first reflector 200 may beincluded 
in the diffuse reflection area 300b of the second reflector 300. 

Meanwhile, the second reflector 300 may include at least 
two inclined Surfaces having at least one inflection point. The 
first and second inclined surfaces adjacent to each other about 
the inflection point may have different curvatures. 

FIGS. 4A to 4C are views showing a second reflector 
including a plurality of inclined surfaces. 

Referring to FIG. 4A, two inclined surfaces adjacent to 
each other have planar surfaces. One of the inclined surfaces 
may be included in the specular reflection area 300a of the 
second reflector 300 and the other inclined surface may be 
included in the diffuse reflection area 300b of the second 
reflector 300. 

According to circumstances, the other inclined Surface 
may be partially included in the specular reflection area 300a 
of the Second reflector 300. 

Referring to FIG. 4B, two inclined surfaces adjacent to 
each other have concavely curved surfaces. The two inclined 
surfaces may have different curvatures. Referring to FIG. 4C, 
two inclined Surfaces adjacent to each other have convexly 
curved surfaces. The two inclined surfaces may have different 
Curvatures. 

One of the inclined surfaces may be included in the specu 
lar reflection area 300a of the Second reflector 300 and the 
other inclined surface may be included in the diffuse reflec 
tion area 300b of the Second reflector 300. 

According to circumstances, the other inclined Surface 
may be partially included in the specular reflection area 300a 
of the Second reflector 300. 
The inclined surface of the second reflector 300 may be at 

least one selected from among a concave surface, a convex 
Surface and a flat Surface. 

Meanwhile, the second reflector 300 may be a single layer 
or a double layer. 

That is, the second reflector 300 may be a single layer 
including a specular reflection area 300a and a diffuse reflec 
tion area 300b. Alternatively, the second reflector 300 may be 
configured to have a double layer including a diffuse reflec 
tion layer and a specular reflection layer formed on the diffuse 
reflection layer so that the diffuse reflection layer is partially 
exposed. 

FIG. 5 is a sectional view showing a second reflector of a 
single layer structure according to a first embodiment. In FIG. 
5, the specular reflection area 300a and the diffuse reflection 
area 300b of the second reflector 300 do not overlap with each 
other. 
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8 
As shown in FIG. 5, a specular reflection layer may be 

formed at the specular reflection area 300a of the second 
reflector 300 and a diffuse reflection layer may be formed at 
the diffuse reflection area 300b of the Second reflector 300. 
The specular reflection layer and the diffuse reflection 

layer may be arranged on the same plane. The thickness t1 of 
the specular reflection layer may be equal to the thickness t2 
of the diffuse reflection layer. 
The specular reflection layer and the diffuse reflection 

layer may contain a metal or a metal oxide, such as aluminum 
(Al), silver (Ag), gold (Au) or titanium dioxide (TiO), exhib 
iting high reflectivity. The specular reflection layer and the 
diffuse reflection layer may beformed of the same material or 
different materials. Also, the specular reflection layer and the 
diffuse reflection layer may have different surface rough 

SSS. 

The specular reflection layer and the diffuse reflection 
layer may be configured by attaching a reflective film to a 
mold body or may be a mold body having a specular reflection 
surface or a diffuse reflection surface. 

According to circumstances, the specular reflection layer 
and the diffuse reflection layer may beformed of a copolymer 
resin, such as plastic, by injection molding. 
The reflective film may contain a metal and/or a metal 

oxide. For example, the reflective layer may contain a metal 
or a metal oxide, Such as aluminum (Al), silver (Ag), gold 
(Au) or titanium dioxide (TiO), exhibiting high reflectivity. 
A bonding agent or coupling member is formed at the 

interface between the specular reflection area 300a having the 
specular reflection layer and the diffuse reflection area 300b 
having the diffuse reflection layer to connect the specular 
reflection area 300a and the diffuse reflection area 300b to 
each other. 
The size percentage of the specular reflection area 300a of 

the second reflector 300 may decrease as the specular reflec 
tion area 300a becomes distant from the light source module 
1OO. 

FIGS. 6A to 6D are plan views showing various shapes of 
a second reflector having a specular reflection area, the size of 
which decreases as the specular reflection area becomes dis 
tant from a light source module. 

In FIG. 6A, the specular reflection area 300a of the second 
reflector 300 may have a triangular shape. In FIG. 6B, the 
specular reflection area 300a of the second reflector 300 may 
have a semicircular shape. In FIG. 6C, the specular reflection 
area 300a of the second reflector 300 may have a stepwise 
shape. In FIG. 6D, the specular reflection area 300a of the 
second reflector 300 may have a slant line. 
As shown in FIGS. 6A to 6D, the size of the specular 

reflection area 300a of the second reflector 300 may gradually 
decrease as the specular reflection area 300a becomes distant 
from the light source module 100. 
On the other hand, the size of the diffuse reflection area 

300b of the second reflector 300 may gradually increase as the 
diffuse reflection area 300b becomes distant from the light 
source module 100. 
The specular reflection area 300a of the second reflector 

300 may occupy about 20 to 30% of the entire area of the 
Second reflector 300. 

According to circumstances, a size ratio of the specular 
reflection area 300a to the diffuse reflection area 300b of the 
second reflector 300 may be about 1:1 to 20. 
The specular reflection area 300a of the second reflector 

300 is formed so that the size percentage of the specular 
reflection area 300a of the second reflector 300 decreases as 
the specular reflection area 300a becomes distant from the 
light source module 100 so as to remove black lines from the 
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boundary between the specular reflection area 300a and the 
diffuse reflection area 300b, thereby providing uniform lumi 
aCC. 

In another embodiment, the specular reflection area 300a 
of the second reflector 300 may include a first area adjacent to 
the light source module 100 and a second area distant from the 
light source module 100. The specular reflection area 300a of 
the second reflector 300 adjacent to the light source module 
100 may have a size greater than that of the specular reflection 
area 300a of the second reflector 300 distant from the light 
source module 100. 

FIGS. 7A to 7C are plan views showing various shapes of 
a second reflector having a specular reflection area, the size of 
which varies depending upon distance from the light Source 
module. 

In FIG. 7A, the second area of the specular reflection area 
300a may have triangular shapes. In FIG. 7B, the second area 
of the specular reflection area 300a may have semicircular 
shapes. In FIG.7C, the second area of the specular reflection 
area 300a may have square shapes. 
As shown in FIGS. 7A to 7C, the specular reflection area 

300a of the second reflector 300 may include a first area 
adjacent to the light source module 100 and a second area 
distant from the light source module 100. 
The second area of the specular reflection area 300a may 

have a size less than that of the first area of the specular 
reflection area 300a and may have various shapes, such as 
triangular shapes, semicircular shapes, square shapes and 
polygonal shapes. 

That is, the size of the second area of the specular reflection 
area 300a may gradually decrease as the second area of the 
specular reflection area 300a becomes distant from the light 
source module 100. 
On the other hand, the size of the second area of the diffuse 

reflection area 300b may gradually increase as the second 
area of the diffuse reflection area 300b becomes distant from 
the light source module 100. 

The specular reflection area 300a of the second reflector 
300 may occupy about 20 to 30% of the entire area of the 
Second reflector 300. 

According to circumstances, a size ratio of the specular 
reflection area 300a to the diffuse reflection area 300b of the 
second reflector 300 may be about 1:1 to 20. 

Also, a size ratio of the first area to the second area of the 
specular reflection area 300a of the second reflector 300 may 
be about 1 to 10:0.4. 

The second area of the specular reflection area 300a may 
extend about 5 to 200 mm from the first area of the specular 
reflection area 300a. 

FIG. 8 is a sectional view showing a second reflector of a 
single layer structure according to a second embodiment. In 
FIG. 8, the specular reflection area 300a and the diffuse 
reflection area 300b of the second reflector 300 overlap with 
each other. 
As shown in FIG. 8, a specular reflection layer may be 

formed at the specular reflection area 300a of the second 
reflector 300 and a diffuse reflection layer may be formed at 
the diffuse reflection area 300b of the second reflector 300. 
The specular reflection layer and the diffuse reflection layer 
may beformed at the overlap area in an overlapping fashion. 
The overlap area may have a structure in which the specular 

reflection layer is deposited on the diffuse reflection layer. 
The overall thickness of the overlap area may be substantially 
equal to the thickness of the specular reflection area 300a of 
the second reflector 300 and the thickness of the diffuse 
reflection area 300b. 
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10 
According to circumstances, the overall thickness of the 

overlap area may be different from the thickness of the specu 
lar reflection area 300a of the Second reflector 300 and/or the 
thickness of the diffuse reflection area 300b. 

Also, although not shown, the overlap area may have a 
structure in which the diffuse reflection layer is deposited on 
the specular reflection layer. 
The specular reflection layer and the diffuse reflection 

layer of the second reflector 300 may be arranged on the same 
plane. The specular reflection layer and the diffuse reflection 
layer may partially overlap with each other. 

FIGS. 9A to 9D are sectional views showing various 
shapes of the overlap area of FIG. 8. 

In FIGS.9A and 9D, the thickness of the specular reflection 
layer of the overlap area is uniform. Referring to FIGS. 9A 
and 9D, the thickness of the specular reflection layer of the 
overlap area is uniform. In FIGS. 9B and 9C, the thickness of 
the specular reflection layer of the overlap area gradually 
decreases. 
As shown in FIGS. 9A to 9D, the overlap area may have a 

structure in which the specular reflection layer and the diffuse 
reflection layer overlap with each other. The thickness t11 of 
the specular reflection layer overlapping with the diffuse 
reflection layer may be less than the thickness t1 of the specu 
lar reflection layer not overlapping with the diffuse reflection 
layer. 
More specifically, as shown in FIG.9A, the thickness t11 of 

the specular reflection layer formed at the overlap area may be 
less than the thickness t1 of the specular reflection layer 
formed at the specular reflection area 300a. Also, the thick 
ness t22 of the diffuse reflection layer formed at the overlap 
area may be less than the thickness t2 of the diffuse reflection 
layer formed at the diffuse reflection area 300b. 
The thickness t11 of the specular reflection layer formed at 

the overlap area may be uniform within the overlap area and 
may be equal to the thickness t22 of the diffuse reflection 
layer formed at the overlap area. 

According to circumstances, however, the thickness t11 of 
the specular reflection layer formed at the overlap area may be 
greater than or less than the thickness t22 of the diffuse 
reflection layer formed at the overlap area. 
As shown in FIG. 9B, the thicknesses t11 and t12 of the 

specular reflection layer formed at the overlap area may be 
less than the thickness t1 of the specular reflection layer 
formed at the specular reflection area 300a. 
The thicknesses t11 and t12 of the specular reflection layer 

formed at the overlap area may gradually decrease as the 
specular reflection layer becomes distant from the light 
Source module. 

That is, the specular reflection layer formed at the overlap 
area may gradually decrease from the thickness t11 of the area 
adjacent to the light source module to the thickness t12 of the 
area distant from the light Source module. 
As shown in FIG. 9C, the thicknesses t11 and t12 of the 

specular reflection layer formed at the overlap area may be 
less than the thickness t1 of the specular reflection layer 
formed at the specular reflection area 300a. 
The thicknesses t11 and t12 of the specular reflection layer 

formed at the overlap area may stepwise decrease as the 
specular reflection layer becomes distant from the light 
Source module. 

That is, the specular reflection layer formed at the overlap 
area may decrease from the thickness t11 of the area adjacent 
to the light source module to the thickness t12 of the area 
distant from the light source module. 
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As shown in FIG.9D, the overlap area may have a structure 
in which the diffuse reflection layer is disposed in the specular 
reflection layer. 

Within the overlap area, the thickness t11 of the specular 
reflection layer on the diffuse reflection layer and the thick 
ness t12 of the specular reflection layer under the diffuse 
reflection layer may be less than the thickness t1 of the specu 
lar reflection layer formed at the specular reflection area 
300a. Also, the thickness t22 of the diffuse reflection layer 
formed at the overlap area may be less than the thickness t2 of 
the diffuse reflection layer formed at the diffuse reflection 
area 300b. 
The thicknesses t11 and t12 of the specular reflection layer 

formed at the overlap area may be uniform within the overlap 
area and may be equal to the thickness t22 of the diffuse 
reflection layer formed at the overlap area. 

According to circumstances, however, the thicknesses t11 
and t12 of the specular reflection layer formed at the overlap 
area may be greater than or less than the thickness t22 of the 
diffuse reflection layer formed at the overlap area. 

FIGS. 10A to 10C are plan views showing various shapes 
of the specular reflection layer formed at the overlap area of 
FIG 8. 

In FIG. 10A, the specular reflection layer of the overlap 
area may have triangular shapes. In FIG. 103, the specular 
reflection layer of the overlap area may have semicircular 
shapes. In FIG. 10C, the specular reflection layer of the over 
lap area may have square shapes. 
As shown in FIGS. 10A to 10C, the second reflector 300 

may include an overlap area within which the specular reflec 
tion layer of the specular reflection area 300a and the diffuse 
reflection layer of the diffuse reflection area 300b overlap 
with each other. The specular reflection layer of the overlap 
area may have a size less than that of the specular reflection 
layer of the specular reflection area 300a and may have vari 
ous shapes, such as triangular shapes, semicircular shapes, 
square shapes and polygonal shapes. 

That is, the size of the specular reflection layer of the 
overlap area may gradually decrease as the specular reflection 
layer becomes distant from the light source module 100. 
On the other hand, the size of the diffuse reflection layer of 

the overlap area may gradually increase as the specular reflec 
tion layer becomes distant from the light source module 100. 

The specular reflection area 300a of the second reflector 
300 may occupy about 20 to 30% of the entire area of the 
Second reflector 300. 

According to circumstances, a size ratio of the specular 
reflection area 300a to the diffuse reflection area 300b of the 
second reflector 300 may be about 1:1 to 20. 

Also, a size ratio of the non-overlap area to the overlap area 
of the specular reflection area 300a of the second reflector 300 
may be about 1 to 10:0.4. 
The overlap area of the specular reflection area 300a may 

extend about 5 to 200 mm from the specular reflection area 
300a. 

Also, at least one hole may be formed at the specular 
reflection layer of the overlap area so that the diffuse reflec 
tion layer is partially exposed. 

FIG. 11 is a sectional view showing holes of the specular 
reflection layer formed at the overlap area of FIG.8. 

FIGS. 12A and 12B are plan views showing the holes of the 
specular reflection layer formed at the overlap area of FIG.8. 
As shown in FIG. 11, a plurality of holes may beformed at 

the specular reflection layer, formed on the diffuse reflection 
layer, of the overlap area so that the diffuse reflection layer is 
partially exposed. 
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12 
The number of holes formed at the specular reflection layer 

may increase as the holes become distant from the light 
Source module. 
The holes formed at the specular reflection layer may have 

the same size. According to circumstances, the holes formed 
at the specular reflection layer may have different sizes. 
As shown in FIG. 12A, the holes formed at the overlap area 

may have the same size. As shown in FIG. 12B, the holes 
formed at the overlap area may have different sizes. 

If the holes formed at the overlap area may have different 
sizes, the size of the holes may increase as the holes become 
distant from the light source module 100. 

Also, the number of the holes formed at the overlap area 
may increase as the holes become distant from the light 
source module 100 irrespective of the size thereof. 
The holes are formed at the overlap area of the second 

reflector so that the size of the specular reflection area 300a 
decreases as the specular reflection area 300a becomes dis 
tant from the light source module 100, thereby providing 
uniform luminance. 
The specular reflection layer formed at the specular reflec 

tion area of the second reflector and the diffuse reflection 
layer formed at the diffuse reflection area of the second reflec 
tor may be configured by attaching a reflective film to a mold 
body or may be a mold body having a specular reflection 
surface or a diffuse reflection surface. 

According to circumstances, the specular reflection layer 
and the diffuse reflection layer may beformed of a copolymer 
resin, such as plastic, by injection molding. 
The reflective film may contain a metal and/or a metal 

oxide. For example, the reflective layer may contain a metal 
or a metal oxide, such as aluminum (Al), silver (Ag), gold 
(Au) or titanium dioxide (TiO), exhibiting high reflectivity. 
A bonding agent or coupling member is formed between 

the specular reflection area having the specular reflection 
layer and the diffuse reflection area having the diffuse reflec 
tion layer to connect the specular reflection area and the 
diffuse reflection area to each other. 

FIG. 13 is a sectional view showing a second reflector of a 
double layer structure. 
As shown in FIG. 13, the second reflector 300 is configured 

to have a structure in which the specular reflection area 300a 
and the diffuse reflection area 300b overlap with each other. 
The second reflector 300 may have a double layer includ 

ing a diffuse reflection layer and a specular reflection layer 
formed on the diffuse reflection layer so that the diffuse 
reflection layer is partially exposed. 

That is, the specular reflection area 300a of the second 
reflector 300 has a structure in which the specular reflection 
layer is formed on the diffuse reflection layer, and the diffuse 
reflection area 300b of the second reflector 300 has a structure 
in which the diffuse reflection layer is exposed. 
The specular reflection area 300a of the second reflector 

300 may occupy about 20 to 30% of the entire area of the 
second reflector 300. According to circumstances, a size ratio 
of the specular reflection area 300a to the diffuse reflection 
area 300b of the second reflector 300 may be 1:1 to 20. 
The specular reflection area 300a may include a first area 

adjacent to the light source module 100 and a second area 
distant from the light source module 100. The second area 
may have a size less than that of the first area. 
A size ratio of the first area to the second area of the 

specular reflection area 300a of the second reflector 300 may 
be about 1 to 10:0.4. 

Also, the thickness of the specular reflection layer formed 
at the second area of the specular reflection area 300a of the 
second reflector 300 may be equal to or different from that of 
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the specular reflection layer formed at the first area of the 
specular reflection area 300a of the second reflector 300. 

FIGS. 14A and 14B are sectional views showing thick 
nesses of the specular reflection area of FIG. 13. 

In FIG. 14A, the thickness of the specular reflection layer 
formed at the second area gradually decreases as the specular 
reflection layer becomes distant from the light source module 
(not shown). In FIG. 14B, the thickness of the specular reflec 
tion layerformed at the second area remains uniform and then 
gradually decreases as the specular reflection layer becomes 
distant from the light source module (not shown). 
As shown in FIG. 14A, the thicknesses t11 and t12 of the 

specular reflection layer formed at the second area of the 
specular reflection area 300a may be less than the thickness t1 
of the specular reflection layer formed at the first area of the 
specular reflection area 300a. 
The thicknesses t11 and t12 of the specular reflection layer 

formed at the second area may gradually decrease as the 
specular reflection layer becomes distant from the light 
Source module. 

That is, the specular reflection layer formed at the second 
area may gradually decrease from the thickness t11 of the area 
adjacent to the light source module to the thickness t12 of the 
area distant from the light source module. 
As shown in FIG. 14B, the thicknesses t11 and t12 of the 

specular reflection layer formed at the second area of the 
specular reflection area 300a may be equal to the thickness t1 
of the specular reflection layer formed at the first area of the 
specular reflection area 300a and then may gradually 
decrease. 

That is, the specular reflection layer formed at the second 
area may decrease from the thickness t11 of the area adjacent 
to the light source module to the thickness t12 of the area 
distant from the light source module. 
The thickness of the specular reflection layer formed at the 

second area is reduced so as to reduce abrupt change of 
luminance at the boundary between the specular reflection 
area 300a and the diffuse reflection area 300b. 

Also, a plurality of holes may be formed at the specular 
reflection layer formed on the diffuse reflection layer so that 
the diffuse reflection layer is partially exposed. 

FIGS. 15A and 15B are plan views showing holes formed 
at the specular reflection area. 

In FIG. 15A, the number of holes formed at the specular 
reflection area 300a may increase as the holes become distant 
from the light source module 100. In FIG. 15B, the size of 
holes formed at the specular reflection area 300a may 
increase as the holes become distant from the light Source 
module 100. 
As shown in FIG. 15A, a plurality of holes may be formed 

at the specular reflection layer, formed on the diffuse reflec 
tion layer, of the specular reflection area 300a so that the 
diffuse reflection layer is partially exposed. 
The number of holes formed at the specular reflection layer 

may increase as the holes become distant from the light 
source module 100. 

Also, the holes formed at the specular reflection layer may 
have the same size. According to circumstances, the holes 
formed at the specular reflection layer may have different 
S17S. 

That is, both the number and size of the holes formed at the 
specular reflection layer may increase as the holes become 
distant from the light source module 100. 
As shown in FIG. 15B, a plurality of holes may be formed 

at the specular reflection layer, formed on the diffuse reflec 
tion layer, of the specular reflection area 300a so that the 
diffuse reflection layer is partially exposed. 
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14 
The size of holes formed at the specular reflection layer 

may increase as the holes become distant from the light 
source module 100. 

Also, the holes formed at the specular reflection layer may 
have the same number. According to circumstances, the holes 
formed at the specular reflection layer may have different 
numbers. 

That is, both the number and size of the holes formed at the 
specular reflection layer may increase as the holes become 
distant from the light source module 100. 
The holes are formed at the specular reflection area 300a of 

the second reflector 300 so that the size percentage of the 
specular reflection area 300a decreases as the specular reflec 
tion area 300a becomes distant from the light source module 
100, thereby providing uniform luminance. 
The specular reflection area 300a may include a first area 

adjacent to the light source module 100 and a second area 
distant from the light source module 100. The second area 
may have a size less than that of the first area. 

FIGS. 16A to 16C are plan views showing various shapes 
of the second area of the specular reflection area. 

In FIG.16A, the second area of the specular reflection area 
300a may have triangular shapes. In FIG. 16B, the second 
area of the specular reflection area 300a may have semicir 
cular shapes. In FIG. 16C, the second area of the specular 
reflection area 300a may have square shapes. 
As shown in FIGS. 16A to 16C, the specular reflection area 

300a of the second reflector 300 may include a first area 
adjacent to the light source module 100 and a second area 
distant from the light source module 100. 
The second area of the specular reflection area 300a may 

have a size less than that of the first area of the specular 
reflection area 300a and may have various shapes, such as 
triangular shapes, semicircular shapes, square shapes and 
polygonal shapes. 

That is, the size of the second area of the specular reflection 
area 300a may gradually decrease as the second area of the 
specular reflection area 300a becomes distant from the light 
source module 100. 
On the other hand, the size of the second area of the diffuse 

reflection area 300b may gradually increase as the second 
area of the diffuse reflection area 300b becomes distant from 
the light source module 100. 
The specular reflection area 300a of the second reflector 

300 may occupy about 20 to 30% of the entire area of the 
Second reflector 300. 

According to circumstances, a size ratio of the specular 
reflection area 300a to the diffuse reflection area 300b of the 
second reflector 300 may be about 1:1 to 20. 

Also, a size ratio of the first area to the second area of the 
specular reflection area 300a of the second reflector 300 may 
be about 1 to 10:0.4. 
The second area of the specular reflection area 300a may 

extend about 5 to 200 mm from the first area of the specular 
reflection area 300a. 
The specular reflection layer formed at the specular reflec 

tion area 300a of the second reflector 300 and the diffuse 
reflection layer formed at the diffuse reflection area 300b of 
the second reflector 300 may be configured by attaching a 
reflective film to a mold body or a metal body or may be a 
mold body or a metal body having a specular reflection Sur 
face or a diffuse reflection surface. 

According to circumstances, the specular reflection layer 
and the diffuse reflection layer may beformed of a copolymer 
resin, such as plastic, by injection molding. 
The reflective film may contain a metal and/or a metal 

oxide. For example, the reflective layer may contain a metal 
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or a metal oxide, Such as aluminum (Al), silver (Ag), gold 
(Au) or titanium dioxide (TiO), exhibiting high reflectivity. 
A bonding agent or coupling member is formed at the 

interface between the specular reflection area 300a having the 
specular reflection layer and the diffuse reflection area 300b 5 
having the diffuse reflection layer to connect the specular 
reflection area 300a and the diffuse reflection area 300b to 
each other. 

FIGS. 17A to 17C and 18 are views explaining uniformity 
of luminance depending upon shapes of the specular reflec 
tion area of the second reflector. 

In FIG. 17A, no triangular shape is formed at one endpoint 
of the specular reflection area. In FIGS. 17B and 17C, trian 
gular shapes are formed at one end point of the specular 
reflection area. FIG. 18 is a graph showing comparison of 
uniformity of luminance between embodiments shown in 
FIGS. 17A to 17C. 

It is assumed that a second reflector having only a diffuse 
reflection area without a specular reflection area although not 20 
shown is embodiment A, a second reflector 300 having a 
specular reflection area 300a having a distance D1 between 
opposite endpoints of about 100 mm as shown in FIG.17A is 
embodiment B, a second reflector 300 having triangular 
shapes, each of which has a distance D2 (that is, the height of 25 
each of the triangular shapes) between opposite end points of 
about 30 mm, within a specular reflection area 300a having a 
distance D1 between opposite endpoints of about 100 mm as 
shown in FIG. 17B is embodiment C, and a second reflector 
300 having triangular shapes, each of which has a distance D2 
(that is, the height of each of the triangular shapes) between 
opposite end points of about 90 mm, within a specular reflec 
tion area 300a having a distance D1 between opposite end 
points of about 100 mm as shown in FIG. 17C is embodiment 
D. 

FIG. 18 is a graph showing comparison of luminance 
between the respective embodiments based on distance from 
a light source. 

Referring to FIG. 18, it can be seen that, in embodiment A 
having no specular reflection area, the luminance of the area 
adjacent to the light Source is high and the luminance of the 
area distant from the light source is low. 

It can be seen that, in embodiment B having the specular 
reflection area, the luminance of the area adjacent to the light 
source is low and the luminance of the area distant from the 
light source is high. 

It can be seen that, in embodiments C and D having the 
triangular shapes within the specular reflection area, the lumi 
nance of the area adjacent to the light source and the lumi 
nance of the area distant from the light source are almost 
uniform. 

Also, it can be seen that embodiment D having the trian 
gular shapes each of which has a height of about 90 mm 
exhibits higher and more uniform luminance than embodi 
ment C having the triangular shapes each of which has a 
height of about 30 mm. 

The specular reflection area of the second reflector may 
include a first area adjacent to the light Source module and a 
second area distant from the light Source module. It can be 
seen that luminance is uniform in a case in which the second 
area of the specular reflection area gradually decreases as the 
second area becomes distant from the light source. 

FIG. 19 is a view showing a specular reflection area having 
holes and triangular shapes. 
As shown in FIG. 19, a specular reflection layer having a 

plurality of holes may be formed at the first area of the 
specular reflection area 300a, and a specular reflection layer 
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having triangular shapes may be formed at the second area of 
the specular reflection area 300a. 
A diffuse reflection layer located under the specular reflec 

tion layer may be exposed through the holes formed at the first 
aca. 

In FIG. 19, the number or size of the holes of the specular 
reflection layer formed at the first area of the specular reflec 
tion area 300a and the shape of the specular reflection layer 
formed at the second area of the specular reflection area 300a 
may be properly adjusted to provide overall uniform lumi 
aCC. 

FIGS. 20A and 20B are views showing a specular reflec 
tion area having stripe shapes. 
As shown in FIGS. 20A and 20B, a specular reflection 

layer may be formed at the first area of the specular reflection 
area 300a, and a specular reflection layer having Stripe shapes 
may be formed at the second area of the specular reflection 
area 300a. 
The specular reflection layer formed at the second area of 

the specular reflection area 300a has a plurality of stripes. The 
stripes may have the same width or different widths. 

In FIG. 20A, a plurality of stripes having the same width 
are arranged at the second area of the specular reflection area 
300a. In FIG. 20B, a plurality of stripes having different 
widths are arranged at the second area of the specular reflec 
tion area 300a. 
As shown in FIG.20B, the width w1 of a stripe adjacent to 

the light source module 100 may greater than the width w8 of 
a stripe distant from the light source module 100. 

According to circumstances, a plurality holes may be 
formed at the specular reflection layer formed at the first area 
of the specular reflection area 300a, and a diffuse reflection 
layer located under the specular reflection layer may be 
exposed through the holes. 

In FIGS. 20A and 20B, the number and width of the stripes 
formed at the second area of the specular reflection area 300a 
may be properly adjusted to provide overall uniform lumi 
aCC. 

Meanwhile, the second reflector having the specular reflec 
tion area and the diffuse reflection area may be configured to 
have various shapes based on the arrangement of the light 
Source module. 

FIG. 21 is a view showing a one edge type second reflector. 
FIG. 22 is a view showing a two edge type second reflector. 
FIGS. 23 and 24 are views showing four edge type second 
reflectors. 

FIG.21 is a plan view of the one edge type second reflector. 
As shown in FIG. 21, a light source module 100 may be 
disposed at one side of the one edge type second reflector 300. 
A specular reflection area 300a may be adjacent to the light 
source module 100. A diffuse reflection area 300b may be 
distant from the light source module 100. 

FIG.22 is a plan view of the two edge type second reflector. 
As shown in FIG. 22, light source modules 100 may be 
disposed at opposite sides of the two edge type second reflec 
tor 300. Specular reflection areas 300a may be adjacent to the 
respective light source modules 100. A diffuse reflection area 
300b may be distant from the light source modules 100. 

FIG. 23 is a plan view of the four edge type second reflec 
tor. As shown in FIG. 23, light source modules 100 may be 
disposed at four sides of the four edge type second reflector 
300. Specular reflection areas 300a may be adjacent to the 
respective light source modules 100. Diffuse reflection areas 
300b may be distant from the respective light source modules 
1OO. 

FIG. 24 is a plan view of the four edge type second reflec 
tor. As shown in FIG. 24, light source modules 100 may be 
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disposed at four corners of the four edge type second reflector 
300. Specular reflection areas 300a may be adjacent to the 
respective light source modules 100. Diffuse reflection areas 
300b may be distant from the respective light source modules 
1OO. 

Also, the backlight unit according to the embodiment may 
further include an optical member spaced a predetermined 
distance from the second reflector. An air guide may be 
defined between the second reflector and the optical member. 

FIG. 25 is a view showing a backlight unit including an 
optical member. FIG. 26 is a view showing an example of a 
shape of the optical member. 
As shown in FIG. 25, the optical member 600 may be 

disposed at the open area of the first reflector 200. The optical 
member 600 may have several layers. An uneven pattern 620 
may be provided at the uppermost layer or another layer. 

According to circumstances, the optical member 600 may 
include at least one sheet selected from among a diffusion 
sheet, prism sheet, luminance increasing sheet and the like. 
The diffusion sheet serves to diffuse light emitted from a 

light source, the prism sheet serves to guide the diffused light 
to a light emission area, and the luminance increasing sheet 
serves to increase luminance. 
The optical member 600 is provided to diffuse light emitted 

through the open area of the first reflector 200. The uneven 
pattern 620 may be formed at an upper surface of the optical 
member 600 so as to improve a diffusion effect. 
As shown in FIG. 26, the uneven pattern 620 may have 

stripe shapes arranged along the light source modules 100. 
The uneven pattern 620 may have protrusion parts formed 

at the surface of the optical member 600. Each of the protru 
sion parts may have a first surface and second surface which 
face each other. An angle between the first Surface and second 
Surface may be an obtuse angle or an acute angle. 

According to circumstances, the optical member 600 may 
include at least one sheet selected from among a diffusion 
sheet, prism sheet, luminance increasing sheet and the like. 
The diffusion sheet serves to diffuse light emitted from a 

light source, the prism sheet serves to guide the diffused light 
to a light emission area, and the luminance increasing sheet 
serves to increase luminance. 

Meanwhile, the diffuse reflection area 300b of the second 
reflector 300 may reflect incident light in a Lambertian dis 
tribution and/or a Gaussian distribution. 

At all points of the diffuse reflection area 300b, the quantity 
of light reflected in the Lambertian distribution may be 
greater or less than the quantity of light reflected in the Gaus 
sian distribution when an incidence angle of light incident 
upon each of the points is about 55 degrees or more with 
respect to a normal line passing each of the points. 

For example, a reflective sheet exhibiting a specular reflec 
tion property may be disposed at the specular reflection area 
300a of the second reflector 300, and a reflective sheet exhib 
iting a diffuse reflection property may be disposed at the 
diffuse reflection area 300b of the Second reflector 300. 

That is, a reflective sheet exhibiting diffuse reflection prop 
erties in which light is reflected in the Lambertian distribution 
and the Gaussian distribution may be disposed at the diffuse 
reflection area 300b of the second reflector 300. 
When an incidence angle of incident light is about 55 

degrees or more with respect to a normal line, the reflective 
sheet disposed at the diffuse reflection area 300b may exhibit 
a diffuse reflection property in which the quantity of light 
reflected in the Gaussian distribution is greater than the quan 
tity of light reflected in the Lambertian distribution. 

According to circumstances, when an incidence angle of 
incident light is about 60 degrees or more with respect to a 
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normal line, the reflective sheet disposed at the diffuse reflec 
tion area 300b may exhibit a diffuse reflection property in 
which the quantity of light reflected in the Gaussian distribu 
tion is greater than the quantity of light reflected in the Lam 
bertian distribution. 

That is, when an incidence angle of incident light is about 
50 to 70 degrees with respect to a normal line, the reflective 
sheet disposed at the diffuse reflection area 300b may exhibit 
a diffuse reflection property in which a ratio of quantity of 
light reflected in the Lambertian distribution to quantity of 
light reflected in the Gaussian distribution is 5:5. 

FIG. 27 is a view explaining a specular reflection property 
and diffuse reflection property of light. 
As shown in FIG. 27, light may be specularly reflected or 

diffusely reflected based on a surface property of the reflector. 
The diffuse reflection may include Gaussian reflection, 

Lambertian reflection and mixed reflection. 
Generally, the specular reflection is reflection in which, 

when light is incident upon a point of the reflector, an angle 
between a normal line passing the point and an optical axis of 
the incident light is equal to an angle between the normal line 
and an optical axis of reflected light. 
The Gaussian reflection is reflection in which intensity of 

reflected light based on angle at the surface of the reflector 
and an angle between a normal line and the reflected light 
vary according to values of a Gaussian function. 
The Lambertian reflection is reflection in which intensity 

of reflected light based on angle at the surface of the reflector 
and an angle between a normal line and the reflected light 
vary according to values of a cosine function. 
The mixed reflection includes at least one selected from 

among specular reflection, Gaussian reflection and Lamber 
tian reflection. 

In this embodiment, the surface property of the second 
reflector 300 may be adjusted to control a reflection property 
of light. 

FIG. 28 is a view showing distribution of light reflected at 
the diffuse reflection area of FIG. 1A. 
As shown in FIG. 28, when light is incident upon a first 

point at the specular reflection area 300a of the second reflec 
tor 300, an angle 01 between an optical axis of the incident 
light and a normal line passing the first point may be equal to 
an angle 01 between an optical axis of light reflected from the 
first point and the normal line. 
When light is incident upon a second point at the diffuse 

reflection area 300b of the second reflector 300, light reflected 
from the second point may be reflected in a Lambertian dis 
tribution or a Gaussian distribution. 
When an angle 0 between an optical axis of the light 

incident upon the second point and a normal line passing the 
second point is about 55 degrees or more, the quantity of light 
reflected in the Gaussian distribution may be greater than the 
quantity of light reflected in the Lambertian distribution. 

According to circumstances, when an angle 0 between an 
optical axis of the light incident upon the second point and a 
normal line passing the second point is about 60 degrees or 
more, the quantity of light reflected in the Gaussian distribu 
tion may be greater than the quantity of light reflected in the 
Lambertian distribution. 

That is, when an incidence angle of incident light is about 
50 to 70 degrees with respect to a normal line, the reflective 
sheet disposed at the diffuse reflection area 300b may exhibit 
a diffuse reflection property in which a ratio of quantity of 
light reflected in the Lambertian distribution to quantity of 
light reflected in the Gaussian distribution is 5:5. 
The second reflector 300 is configured so that the second 

reflector 300 exhibits a light reflection property so as to 
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reduce the difference of luminance between the area adjacent 
to the light source 100 and the area distant from the light 
Source 100. 

That is, the specular reflection area 300a adjacent to the 
light source 110 may serve to specularly reflect light and to 
transmit the light to a central area of the backlight at which 
luminance is low. The diffuse reflection area 300b distant 
from the light source 110 may serve to diffusely reflect light 
to compensate for low luminance. 

Consequently, the light reflection properties of the specular 
reflection area 300a and the diffuse reflection area 300b of the 
second reflector 300 may be properly adjusted to provide 
overall uniform luminance. 
The second reflector 300 may contain a metal or a metal 

oxide. Such as aluminum (Al), silver (Ag), gold (Au) or tita 
nium dioxide (TiO), exhibiting high reflectivity. The specu 
lar reflection area 300a and the diffuse reflection area 300b of 
the second reflector 300 may beformed of different materials. 
Also, the specular reflection area 300a and the diffuse reflec 
tion area 300b may have different surface roughnesses. 

That is, the specular reflection area 300a and the diffuse 
reflection area 300b of the second reflector 300 may be 
formed of the same material while having different surface 
roughnesses. 

Alternatively, the specular reflection area 300a and the 
diffuse reflection area 300b of the second reflector 300 may 
be formed of different materials while having different sur 
face roughnesses. 

For example, the diffuse reflection area 300b of the second 
reflector 300 may include a first layer formed of polyethylene 
terephthalate (PET) and a second layer disposed on the first 
layer, the second layer being formed of TiO, and/or SiO, 
particles. 

FIG. 29 is a sectional view showing the construction of the 
diffuse reflection area of the second reflector. 
As shown in FIG. 29, the diffuse reflection area of the 

second reflector may be configured to have a structure in 
which a second layer 304 is deposited on a first layer 302. 

The first layer 302 may be formed of polyethylene tereph 
thalate (PET). The second layer 304 may be formed of TiO, 
and/or SiO particles 304a. 
The particles 304a of the second layer 304 may have the 

same size or different sizes. 
The particles 304a of the second layer 304 may occupy 

about 20 to 90% of the entire area of the first layer 302. 
Also, the size of the particles 304a may be about 5 to 50um. 
A passivation layer may be further formed on the second 

layer 304. 
The weight of particles contained in the second layer 304 of 

the diffuse reflection area of the second reflector may be 
adjusted to control a light reflection property of the diffuse 
reflection area 300b. 

FIG.30 is a graph showing a light reflection property of the 
diffuse reflection area. 

It can be seen from FIG. 30 that, when an incidence angle 
of light incident upon the diffuse reflection area is about 57.5 
degrees with respect to a normal line, a ratio of quantity of 
light reflected in a Lambertian distribution to quantity of light 
reflected in a Gaussian distribution is 5:5. 
When the weight of TiO, and/or SiO particles contained in 

the diffuse reflection area of the second reflector occupies 
about 50% of the entire size of the diffuse reflection area, the 
quantity of light reflected in the Lambertian distribution and 
the quantity of light reflected in the Gaussian distribution 
based on an incidence angle of light are indicated in Table 1. 
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TABLE 1 

Quantity of light Quantity of light 
in Lambertian in Gaussian 

Incidence angle () distribution (%) distribution (%) 

O 91 9 
10 92 8 
2O 90 10 
30 86 14 
40 78 22 
50 65 35 
60 45 55 
70 17 83 

In this embodiment, therefore, the light reflection property 
of the diffuse reflection area may be controlled as indicated in 
Table 1 to configure the diffuse reflection area so that the 
quantity of light reflected in the Gaussian distribution is 
greater than the quantity of light reflected in the Lambertian 
distribution based on the incidence angle of light or so that the 
quantity of light reflected in the Lambertian distribution is 
greater than the quantity of light reflected in the Gaussian 
distribution based on the incidence angle of light. 

That is, when an incidence angle of incident light is about 
50 to 70 degrees with respect to a normal line, the reflective 
sheet disposed at the diffuse reflection area 300b may exhibit 
a diffuse reflection property in which a ratio of quantity of 
light reflected in the Lambertian distribution to quantity of 
light reflected in the Gaussian distribution is 5:5. 

Meanwhile, the diffuse reflection area 300b of the second 
reflector 300 may occupy about 50 to 95% of the entire area 
of the second reflector 300. 

According to circumstances, the diffuse reflection area 
300b may occupy about 70 to 80% of the entire area of the 
Second reflector 300. 

Also, a size ratio of the specular reflection area 300a to the 
diffuse reflection area 300b of the second reflector 300 may 
be 1:1 to 20. 
The size ratio of the specular reflection area 300a to the 

diffuse reflection area 300b of the Second reflector 300 is set 
so as to reduce the difference of luminance between an area 
adjacent to the light source 110 and an area distant from the 
light source 110. 

That is, the size ratio of the specular reflection area 300a to 
the diffuse reflection area 300b of the second reflector 300 
may be properly adjusted to provide overall uniform lumi 
aCC. 

Also, the diffuse reflection area 300b may include a plu 
rality of diffuse reflection areas exhibiting different light 
reflection properties. 

FIGS. 31A and 31B are views showing a second reflector 
having a plurality of diffuse reflection areas exhibiting differ 
ent light reflection properties. FIG.31A is a sectional view of 
the second reflector, and FIG.31B is a top perspective view of 
the second reflector. 
As shown in FIGS. 31A and 31B, the backlight unit may 

include a light source module 100 including at least one light 
source 110, a first reflector 200 and a second reflector 300. 
The second reflector 300 may include a specular reflection 

area 300a and a diffuse reflection area 300b. The diffuse 
reflection area 300b may include a first diffuse reflection area 
300 b1 and a second diffuse reflection area 300b2. 
The specular reflection area 300a may serve to specularly 

reflect incident light. The diffuse reflection area 300b may 
serve to diffusely reflect incident light. The specular reflec 
tion area 300a and the diffuse reflection area 300b may have 
a light reflectivity of about 50 to 99.99%. 
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The first and second diffuse reflection areas 300b1 and 
300b2 may reflect incident light in a Lambertian distribution 
and/or a Gaussian distribution. 
At all points of the first diffuse reflection area 300b1, the 

quantity of light reflected in the Gaussian distribution may be 
greater than the quantity of light reflected in the Lambertian 
distribution when an incidence angle of light incident upon 
each of the points is about 55 degrees or more with respect to 
a normal line passing each of the points. 

At all points of the second diffuse reflection area 300b2, the 
quantity of light reflected in the Gaussian distribution may be 
greater than the quantity of light reflected in the Lambertian 
distribution when an incidence angle of light incident upon 
each of the points is about 60 degrees or more with respect to 
a normal line passing each of the points. 

At this time, at the first diffuse reflection area 300b1, the 
quantity of light reflected in the Gaussian distribution may be 
greater than the quantity of light reflected in the Lambertian 
distribution. 
At the second diffuse reflection area 300b2, the quantity of 

light reflected in the Lambertian distribution may be greater 
than the quantity of light reflected in the Gaussian distribu 
tion. 

For example, a reflective sheet exhibiting a specular reflec 
tion property may be disposed at the specular reflection area 
300a of the second reflector 300, and a reflective sheet exhib 
iting a diffuse reflection property may be disposed at the 
diffuse reflection area 300b of the Second reflector 300. 

That is, a reflective sheet exhibiting diffuse reflection prop 
erties in which light is reflected in the Lambertian distribution 
and the Gaussian distribution may be disposed at the diffuse 
reflection area 300b of the second reflector 300. 
When an incidence angle of incident light is about 55 

degrees or more with respect to a normal line, the reflective 
sheet disposed at the first diffuse reflection area 300b1 may 
exhibit a diffuse reflection property in which the quantity of 
light reflected in the Gaussian distribution is greater than the 
quantity of light reflected in the Lambertian distribution. 
When an incidence angle of incident light is about 60 

degrees or more with respect to a normal line, the reflective 
sheet disposed at the second diffuse reflection area 300b2 
may exhibit a diffuse reflection property in which the quantity 
of light reflected in the Gaussian distribution is greater than 
the quantity of light reflected in the Lambertian distribution. 

At this time, the first diffuse reflection area 300b1 may 
exhibit a diffuse reflection property in which the quantity of 
light reflected in the Gaussian distribution is greater than the 
quantity of light reflected in the Lambertian distribution. 
The second diffuse reflection area 300b2 may exhibit a 

diffuse reflection property in which the quantity of light 
reflected in the Lambertian distribution is greater than the 
quantity of light reflected in the Gaussian distribution. 

That is, when an incidence angle of incident light is about 
50 to 70 degrees with respect to a normal line, the reflective 
sheet disposed at the diffuse reflection area 300b may exhibit 
a diffuse reflection property in which a ratio of quantity of 
light reflected in the Lambertian distribution to quantity of 
light reflected in the Gaussian distribution is 5:5. 
The second reflector 300 is configured so that the second 

reflector 300 exhibits a light reflection property so as to 
reduce the difference of luminance between the area adjacent 
to the light source 100 and the area distant from the light 
Source 100. 

That is, the specular reflection area 300a adjacent to the 
light source 110 may serve to specularly reflect light and to 
transmit the light to a central area of the backlight at which 
luminance is low. The first and second diffuse reflection areas 
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300b1 and 300b2 distant from the light source 110 may serve 
to diffusely reflect light to compensate for low luminance. 

Consequently, the light reflection properties of the specular 
reflection area 300a and the first and second diffuse reflection 
areas 300b1 and 300b2 of the second reflector 300 may be 
properly adjusted to provide overall uniform luminance. 
The second reflector 300 may contain a metal or a metal 

oxide. Such as aluminum (Al), silver (Ag), gold (Au) or tita 
nium dioxide (TiO), exhibiting high reflectivity. The specu 
lar reflection area 300a and the first and second diffuse reflec 
tion areas 300b1 and 300b2 of the second reflector 300 may 
beformed of different materials. Also, the specular reflection 
area 300a and the first and second diffuse reflection areas 
300b1 and 300b2 may have different surface roughnesses. 

That is, the specular reflection area 300a and the first and 
Second diffuse reflection areas 300 b1 and 300 b2 of the second 
reflector 300 may be formed of the same material while 
having different Surface roughnesses. 

Alternatively, the specular reflection area 300a and the first 
and second diffuse reflection areas 300b1 and 300b2 of the 
second reflector 300 may be formed of different materials 
while having different Surface roughnesses. 

For example, the diffuse reflection area 300b of the second 
reflector 300 may include a first layer formed of polyethylene 
terephthalate (PET) and a second layer disposed on the first 
layer, the second layer being formed of TiO, and/or SiO, 
particles. 
The first and second diffuse reflection areas 300b1 and 

300b2 may contain the same material. The particle weight of 
thematerial contained in the first diffuse reflection area 300b1 
may be different from that of the material contained in the 
second diffuse reflection area 300b2. 

That is, the particle weight of the material contained in the 
first diffuse reflection area 300b1 may be less than that of the 
material contained in the second diffuse reflection area 
3OOb2. 

This is because the first and second diffuse reflection areas 
300b1 and 300b2 may have different surface roughnesses 
depending upon particle weight. 
The particle weight of the material contained in the first 

diffuse reflection area 300b1 may occupy about 20 to 90% of 
the entire size of the first diffuse reflection area 300b1. 
The particle weight of the material contained in the second 

diffuse reflection area 300b2 may occupy about 20 to 90% of 
the entire size of the second diffuse reflection area 300b2. 

Also, the first and second diffuse reflection areas 300b1 
and 300b2 may contain the same amount of the same mate 
rial. The particle size of the material contained in the first 
diffuse reflection area 300b1 may be different from that of the 
material contained in the second diffuse reflection area 
3OOb2. 
The particle size of the material contained in the first dif 

fuse reflection area 300b1 may be about 5 to 50 um. 
The particle weight or size of the material contained in the 

first and Second diffuse reflection areas 300b1 and 300 b2 of 
the second reflector may be adjusted to control light reflection 
properties of the first and second diffuse reflection areas 
300 b1 and 300b2. 

Meanwhile, the size of the first diffuse reflection area 
300b1 may be equal to or less than that of the second diffuse 
reflection area 300b2. 

According to circumstances, a size ratio of the first diffuse 
reflection area 300b1 to the second diffuse reflection area 
300b2 may be 1:1 to 5. 
The size of the specular reflection area 300a may be equal 

to or less than that of the first diffuse reflection area 300b1. 
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According to circumstances, a size ratio of the specular 
reflection area 300a to the first diffuse reflection area 300b1 
may be 1:1 to 4. 
The size of the specular reflection area 300a may be equal 

to or less than that of the second diffuse reflection area 300b2. 
According to circumstances, a size ratio of the specular 

reflection area 300a to the second diffuse reflection area 
300b2 may be 1:1 to 20. 

Also, the first diffuse reflection area 300b1 may be dis 
posed between the specular reflection area 300a and the sec 
ond diffuse reflection area 300b2. 
The distance between the specular reflection area 300a and 

the light source 110 is less than that between the first diffuse 
reflection area 300b1 and the light source 110. The distance 
between the first diffuse reflection area 300b1 and the light 
source 110 is less than that between the second diffuse reflec 
tion area 300b2 and the light source 110. 

FIG. 32A is a graph showing a light reflection property of 
the first diffuse reflection area. FIG. 32B is a graph showing 
a light reflection property of the second diffuse reflection 
aca. 

It can be seen from FIG. 32A that, when an incidence angle 
of light incident upon the first diffuse reflection area is about 
57.5 degrees with respect to a normal line, a ratio of quantity 
of light reflected in a Lambertian distribution to quantity of 
light reflected in a Gaussian distribution is 5:5. 
When the weight of TiO, and/or SiO particles contained in 

the first diffuse reflection area of the second reflector occupies 
about 50% of the entire size of the first diffuse reflection area, 
the quantity of light reflected in the Lambertian distribution 
and the quantity of light reflected in the Gaussian distribution 
based on an incidence angle of light are indicated in Table 2. 

TABLE 2 

Quantity of light 
in Gaussian 

distribution (%) 

Quantity of light 
in Lambertian 

Incidence angle () distribution (%) 

O 91 9 
10 92 8 
2O 90 10 
30 86 14 
40 78 22 
50 65 35 
60 45 55 
70 17 83 

It can be seen from FIG.32B that, when an incidence angle 
of light incident upon the second diffuse reflection area is 
about 67.5 degrees with respect to a normal line, a ratio of 
quantity of light reflected in a Lambertian distribution to 
quantity of light reflected in a Gaussian distribution is 5:5. 
When the weight of TiO, and/or SiO particles contained in 

the second diffuse reflection area of the second reflector occu 
pies about 70% of the entire size of the second diffuse reflec 
tion area, the quantity of light reflected in the Lambertian 
distribution and the quantity of light reflected in the Gaussian 
distribution based on an incidence angle of light are indicated 
in Table 3. 

TABLE 3 

Quantity of light 
in Gaussian 

distribution (%) 

Quantity of light 
in Lambertian 

Incidence angle () distribution (%) 

O 91 9 
10 89 11 
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TABLE 3-continued 

Quantity of light Quantity of light 
in Lambertian in Gaussian 

Incidence angle () distribution (%) distribution (%) 

2O 85 15 
30 79 21 
40 71 29 
50 62 38 
60 53 47 
70 44 56 

In this embodiment, therefore, the light reflection property 
of the diffuse reflection area may be controlled as indicated in 
Tables 2 and 3 to configure the diffuse reflection area so that 
the quantity of light reflected in the Gaussian distribution is 
greater than the quantity of light reflected in the Lambertian 
distribution based on the incidence angle of light or so that the 
quantity of light reflected in the Lambertian distribution is 
greater than the quantity of light reflected in the Gaussian 
distribution based on the incidence angle of light. 

That is, when an incidence angle of incident light is about 
50 to 70 degrees with respect to a normal line, the reflective 
sheet disposed at the diffuse reflection area 300b may exhibit 
a diffuse reflection property in which a ratio of quantity of 
light reflected in the Lambertian distribution to quantity of 
light reflected in the Gaussian distribution is 5:5. 
The diffuse reflection area may be divided into two areas 

exhibiting different light reflection properties. According to 
circumstances, the diffuse reflection area may be divided into 
three to ten areas exhibiting different light reflection proper 
ties. 
The diffuse reflection areas of the second reflector may be 

designed to exhibit optimal light reflection properties based 
on overall size and structure of the backlight unit. 

Meanwhile, the second reflector having the specular reflec 
tion area and the first and second diffuse reflection areas may 
be configured to have various shapes based on the arrange 
ment of the light Source module. 

FIGS. 31A and 31B are views showing a one edge type 
second reflector. As shown in FIGS. 31A and 31B, the light 
source module 100 may be disposed at one side of the one 
edge type second reflector 300. The specular reflection area 
300a may be adjacent to the light source module 100. The first 
and second diffuse reflection areas 300b1 and 300b2 may be 
distant from the light source module 100. 

FIG.33 is a view showing a two edge type second reflector. 
FIGS. 34 and 35 are views showing four edge type second 
reflectors. 

FIG.33 is a plan view of the two edge type second reflector. 
As shown in FIG. 33, light source modules 100 may be 
disposed at opposite sides of the two edge type second reflec 
tor 300. Specular reflection areas 300a may be adjacent to the 
respective light source modules 100. First and second diffuse 
reflection areas 300b1 and 300b2 may be distant from the 
respective light source modules 100. 
FIG.34 is a plan view of the four edge type second reflec 

tor. As shown in FIG. 34, light source modules 100 may be 
disposed at four sides of the four edge type second reflector 
300. Specular reflection areas 300a may be adjacent to the 
respective light source modules 100. First and second diffuse 
reflection areas 300b1 and 300b2 may be distant from the 
respective light source modules 100. 
FIG.35 is a plan view of the four edge type second reflec 

tor. As shown in FIG. 35, light source modules 100 may be 
disposed at four corners of the four edge type second reflector 
300. Specular reflection areas 300a may be adjacent to the 
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respective light source modules 100. First and second diffuse 
reflection areas 300b1 and 300b2 may be distant from the 
respective light source modules 100. 

Also, the backlight unit according to the embodiment may 
further include an optical member spaced a predetermined 
distance from the second reflector. An air guide may be 
defined between the second reflector and the optical member. 

Meanwhile, the second reflector may have a plurality of 
patterns. 

FIGS. 36A and 36B are views showing a second reflector 
having a plurality of diffuse reflection areas exhibiting differ 
ent light reflection properties. FIG. 36A is a sectional view of 
the second reflector and FIG. 36B is a top perspective view of 
the second reflector. 
As shown in FIGS. 36A and 36B, the second reflector 300 

may include an inclined Surface 310 having at least one 
inflection point P0. The second reflector 300 may have a 
plurality of patterns in which concave lines 312 and convex 
lines 314 are alternately arranged along the inclined Surface 
310 in one direction. 
The concave lines 312 of the second reflector 300 may be 

concavely curved from the inclined surface 310. The convex 
lines 314 of the second reflector 300 may be convexly curved 
from the inclined surface 310. 
The inclined surface 310 of the second reflector 300 may be 

at a predetermined angle to the horizontal Surface parallel to 
the Surface of the first reflector 200. 

For example, the second reflector 300 may include at least 
two inclined surfaces 310 having at least one inflection point 
P0. As shown in FIGS. 36A and 36B, the second reflector 300 
may include a first inclined surface 310a having a first cur 
vature R1 and a second inclined surface 310b having a second 
curvature R2. 

That is, the curvatures R1 and R2 the first and second 
inclined surfaces 310a and 310b adjacent to each other about 
the inflection point P0 of the second reflector 300 may be 
different from each other. 
The curvature R1 of the first inclined surface 310a adjacent 

to the light source module 100 may be greater than the cur 
vature R21 of the second inclined surface 310b adjacent to the 
first inclined surface 310a. 
The concave lines 312 and convex lines 314 of the second 

reflector 300 may be alternately arranged along the first and 
second inclined surfaces 310a and 310b in one direction. 
The concave lines 312 having concavely curved surfaces 

and the convex lines 314 having convexly curved surfaces 
may be arranged in the same direction as the direction in 
which light sources of the light source module 100 are 
arranged. 
The concave lines 312 and convex lines 314 may include 

first concave lines 312a and first convex lines 314a arranged 
along the first inclined surface 310a. Also, the concave lines 
312 and the convex lines 314 may include second concave 
lines 312b and second convex lines 314b arranged along the 
second inclined surface 310b. 
The first concave lines 312a and first convex lines 314a 

arranged along the first inclined surface 310a may have a first 
curvature r1 and second curvature r2, respectively. 
The second concave lines 312b and second convex lines 

314b arranged along the second inclined surface 310b may 
have a third curvature r3 and fourth curvaturera, respectively. 

The first curvature r1, second curvature r2, third curvature 
r3 and fourth curvature ral may be the same. According to 
circumstances, at least one of the curvatures may be different 
from the other curvatures. 

For example, the first curvature r1 and second curvature r2 
of the first concave lines 312a and first convex lines 314a 
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arranged along the first inclined surface 310a may be equal to 
or different from the third curvaturer3 and fourth curvature ra 
of the second concave lines 312b and second convex lines 
314b arranged along the second inclined surface 310b. 
When the curvature R1 of the first inclined surface 310a of 

the second reflector 300 is greater than the curvature R2 of the 
second inclined surface 310b, the first curvature r1 and sec 
ond curvature r2 of the first concave lines 312a and first 
convex lines 314a arranged along the first inclined surface 
310a may be greater than the third curvature r3 and fourth 
curvature ral of the second concave lines 312b and second 
convex lines 314b arranged along the second inclined Surface 
31 OE. 

This is because the first concave lines 312a and first convex 
lines 314a arranged along the first inclined surface 310a 
reflect light emitted from the light source 110 to the central 
area of the second reflector 300 to provide uniform lumi 
aCC. 

FIG. 37 is a view showing the concave lines and convex 
lines of FIG. 36A in detail. 
As shown in FIG. 37, the concave lines 312 and convex 

lines 314 of the second reflector 300 may be alternately 
arranged along the inclined surface 310 of the second reflec 
tor 300. 
The concave lines 312 may have surfaces concavely curved 

from the inclined surface 310 so as to have the first curvature 
r1. 

That is, each of the concave lines 312 may have a curved 
Surface passing a contact point P2 between each of the con 
cave lines 312 and the inclined surface 310 and a peak point 
P3 of each of the concave lines. The width W1 of each of the 
concave lines 312 corresponds to the distance between two 
straight lines perpendicular to the inclined surface 310 and 
passing the respective contact points P2. 
The convex lines 314 may have surfaces convexly curved 

from the inclined surface 310 so as to have the second curva 
ture r2. 

That is, each of the convex lines 314 may have a curved 
Surface passing a contact point P2 between each of the convex 
lines 314 and the inclined surface 310 and a peak point P1 of 
each of the convex lines. The width W2 of each of the convex 
lines 314 corresponds to the distance between two straight 
lines perpendicular to the inclined surface 310 and passing the 
respective contact points P2. 
The curvatures of the concave lines and convex lines may 

be decided based on a predetermined equation. 
FIG.38 is a view explaining a condition to decide curvature 

of the concave lines or the convex lines of FIG. 36A. 
As shown in FIG.38, the curvature r1 of each concave line 

312 may satisfy a condition that an angle 0 between the 
straight line connecting the contact point P2 between the 
concave line 312 and the inclined surface 310 and the peak 
point P3 of the concave line 312 and the inclined surface 310 
is about 0.01 to 15 degrees. 
The angle 0 may be defined as represented by equation 1. 

0=tan (h/W)=0.01 to 15 degrees Equation 1 

Where, h indicates the maximum depth of the concave line 
312, which is the minimum distance between the peak point 
P3 of the concave line 312 and the inclined surface 310. 

Windicates the width of the concave line 312, which is the 
minimum distance between the contact point P2 between the 
concave line 312 and the inclined surface 310 and the vertical 
line connecting the peak point P3 of the concave line 312 and 
the inclined surface 310. 

That is, equation 1 may be derived from the following 
numerical expression. 
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On the assumption that the straight distance connecting the 
central point O of an imaginary circle 400 passing the Surface 
of the concave line 312 and the peak point P3 of the concave 
line 312 is R as shown in FIG. 38, 

According to conditions based on R, W and h, therefore, 
the angle 0 between the straight line connecting the contact 
point P2 between the concave line 312 and the inclined sur 
face 310 and the peak point P3 of the concave line 312 and the 
inclined surface 310 may be tan' (h/W), which is about 0.01 
to 15 degrees. 

In a case in which the concave line 312 is formed to have 
the curvature based on the condition of the angle 0, a shadow 
effect does not occur due to the curved surface of the concave 
line when light is incident upon the concave line with the 
result that an apparent black area does not appear, and there 
fore, it is possible to manufacture a backlight unit exhibiting 
uniform luminance. 

Each convex line may have the same condition as the 
concave line so as to prevent the occurrence of a shadow 
effect. 

That is, in a case in which the concave line or the convex 
line is formed to have the curvature based on the condition of 
the angle 0, it is possible to manufacture a backlight unit 
exhibiting overall uniform luminance. 
The concave line having the curvature r1 may serve to 

collect light, and the convex line having the curvature r2 may 
serve to disperse light. 

In this embodiment, conditions such as the curvature of the 
inclined surface 310, the curvature of the concave line 312, 
the curvature of the convex line 314, the width of the concave 
line 312 and the width of the convex line 314, may be finely 
adjusted upon manufacturing the second reflector, thereby 
manufacturing an air guide type backlight unit exhibiting 
uniform luminance. 

FIGS. 39 and 40A to 40D are views showing curvature 
relationships between the concave lines and the convex lines. 
In FIG. 39, the concave lines and the convex lines have the 
same curvature. In FIGS. 40A to 40D, the concave lines and 
the convex lines have different curvatures. 

Referring first to FIG. 39, the concave lines 312 and the 
convex lines 314 may be alternately arranged along the 
inclined Surface 310 of the second reflector 300. 

Each of the concave lines 312 may have a surface con 
cavely curved downward from the inclined surface 310. Each 
of the concave lines 312 may have a curvature r1. 

That is, each of the concave lines 312 has a curved surface 
passing a contact point P2 with the inclined surface 310 and a 
peak point P3 of each of the concave lines. 
The width W1 of each of the concave lines 312 corresponds 

to the distance between two straight lines, perpendicular to 
the inclined surface 310, passing the respective contact points 
P2. The maximum depth h1 of each of the concave lines 312 
corresponds to the minimum distance between the peak point 
P3 and the inclined Surface 310. 

Also, each of the convex lines 314 may have a surface 
convexly curved upward from the inclined surface 310. Each 
of the convex lines 314 may have a curvature r2. 

That is, each of the convex lines 314 has a curved surface 
passing a contact point P2 with the inclined surface 310 and a 
peak point P1 of each of the concave lines. 
The width W2 of each of the convex lines 314 corresponds 

to the distance between two straight lines, perpendicular to 
the inclined surface 310, passing the respective contact points 
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P2. The maximum height h2 of each of the convex lines 314 
corresponds to the minimum distance between the peak point 
P1 and the inclined Surface 310. 

In this embodiment, therefore, as shown in FIG. 39, the 
curvature r1 of the concave lines 312 may be equal to the 
curvature r2 of the convex lines 314 adjacent to the respective 
concave lines 312. 
The width W1 of the concave lines 312 may be equal to the 

width W2 of the convex lines 314. 
The maximum depth h1 of the concave lines 312 may be 

equal to the maximum height h2 of each of the convex lines 
314. 

According to circumstances, the curvature r1 of the con 
cave lines 312 may be different from the curvature r2 of the 
convex lines 314 adjacent to the respective concave lines 312. 

FIGS. 40A to 40D show various embodiments in which 
neighboring ones of the concave lines 312 and convex lines 
314 have different curvatures. 

In FIG. 40A, a concave line 312 has a curvature equal to 
that of a first convex line 314a disposed at one side of the 
concave line 312 and a curvature different from that of a 
second convex line 314b disposed at the other side of the 
concave line 312. In FIG. 40B, a concave line 312 has a 
curvature different from that of a first convex line 314a dis 
posed at one side of the concave line 312 and that of a second 
convex line 314b disposed at the other side of the concave line 
312. 

In FIG. 40C, a convex line 314 has a curvature equal to that 
of a first concave line 3.12a disposed at one side of the convex 
line 314 and a curvature different from that of a second 
concave line 312b disposed at the other side of the convex line 
314. In FIG. 40D, a convex line 314 has a curvature different 
from that of a first concave line 312a disposed at one side of 
the convex line 314 and that of a second concave line 3.12b 
disposed at the other side of the convex line 314. 
As shown in FIG. 40A, a first convex line 314a and a 

second convex line 314b may be disposed at opposite sides of 
a concave line 312. The curvature r2a of the first convex line 
314a may be equal to the curvature r1 of the concave line 312 
adjacent to the first convex line 314a. The curvaturer2a of the 
first convex line 314a may be different from the curvature r2b 
of the second convex line 314b. 
The width W1 of the concave line 312 may be equal to the 

width W2a of the first convex line 314a. The width W1 of the 
concave line 312 may be different from the width W2b of the 
second convex line 314b. 

Also, the maximum depth h1 of the concave line 312 may 
be equal to the maximum height h2a of the first convex line 
314a. The maximum depth h1 of the concave line 312 may be 
different from the maximum height h2b of the second convex 
line 314b. 
As shown in FIG. 40B, a first convex line 314a and a 

second convex line 314b may be disposed at opposite sides of 
a concave line 312. The curvature r2a of the first convex line 
314a may be different from the curvature r1 of the concave 
line 312 adjacent to the first convex line 314a. The curvature 
r2a of the first convex line 314a may also be different from the 
curvature r2b of the second convex line 314b. 
The width W1 of the concave line 312 may be different 

from the width W2a of the first convex line 314a. The width 
W1 of the concave line 312 may also be different from the 
width W2b of the Second convex line 314b. 

Also, the maximum depth h1 of the concave line 312 may 
be different from the maximum height h2a of the first convex 
line 314a. The maximum depth h1 of the concave line 312 
may also be different from the maximum height h2b of the 
second convex line 314b. 
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As shown in FIG. 40C, a first concave line 3.12a and a 
second concave line 312b may be disposed at opposite sides 
of a convex line 314. The curvature r1a of the first concave 
line 3.12a may be equal to the curvature r2 of the convex line 
314 adjacent to the first concave line 312a. The curvature r1a 
of the first concave line 3.12a may be different from the 
curvature r1b of the second concave line 312b. 
The width W2 of the convex line 314 may be equal to the 

width W1a of the first concave line 312a. The width W2 of the 
convex line 314 may be different from the width W1b of the 
second concave line 312b. 

Also, the maximum height h2 of the convex line 314 may 
be equal to the maximum depth h1a of the first concave line 
312a. The maximum height h2 of the convex line 314 may be 
different from the maximum depth h1b of the second concave 
line 312b. 
As shown in FIG. 40D, a first concave line 3.12a and a 

second concave line 312b may be disposed at opposite sides 
of a convex line 314. The curvature r1a of the first concave 
line 3.12a may be different from the curvature r2 of the convex 
line 314 adjacent to the first concave line 312a. The curvature 
r1a of the first concave line 312a may also be different from 
the curvature rib of the second concave line 312b. 
The width W2 of the convex line 314 may be different from 

the width W1a of the first concave line 312a. The width W2 of 
the convex line 314 may also be different from the width W1b 
of the second concave line 312b. 

Also, the maximum height h2 of the convex line 314 may 
be different from the maximum depthhla of the first concave 
line 312a. The maximum height h2 of the convex line 314 
may also be different from the maximum depth hlb of the 
second concave line 312b. 
The second reflector having a plurality of patterns in which 

the concave lines and convex lines are alternately arranged 
may be configured to have various shapes based on the 
arrangement of the light source module. 

FIGS. 41A and 41B are views showing a one edge type 
second reflector. FIGS. 42A and 42B are views showing a two 
edge type second reflector. FIGS. 43 and 44 are views show 
ing four edge type second reflectors. 

FIG. 41A is a plan view of the one edge type second 
reflector. FIG. 41B is a sectional view of FIG. 41A. 
As shown in FIGS. 41A and 41B, a light source module 

100 may be disposed at one side of the one edge type second 
reflector 300. Concave lines 312 and convex lines 314 may be 
alternately arranged along an inclined surface 310 of the 
Second reflector 300. 
The inclined surface 310 of the second reflector 300 has an 

inflection point. The inclined surface 310 includes a first 
inclined surface and second inclined surface divided about 
the inflection point. 

The first inclined surface may be adjacent to the light 
source module 100. The first inclined surface may be dis 
posed between the light source module 100 and the second 
inclined surface. 
The curvature of the concave lines and convex lines 

arranged along the first inclined Surface may be equal to that 
of the concave lines and convex lines arranged along the 
second inclined surface. According to circumstances, the cur 
Vature of the concave lines and convex lines arranged along 
the first inclined surface may be different from that of the 
concave lines and convex lines arranged along the second 
inclined surface. 
The concave lines and convex lines arranged along the first 

inclined Surface and second inclined surface may have the 
same length. 
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FIG. 42A is a plan view of the two edge type second 

reflector. FIG. 42B is a sectional view of FIG. 42A. 
As shown in FIGS. 41A and 41B, a light source module 

100 may be disposed at one side of the one edge type second 
reflector 300. Concave lines 312 and convex lines 314 may be 
alternately arranged along an inclined surface 310 of the 
Second reflector 300. 
The inclined surface 310 of the second reflector 300 may 

have an inflection point. The inclined surface 310 may 
include a first inclined Surface and second inclined surface 
divided about the inflection point. 
The first inclined surface may be adjacent to the light 

source module 100. The first inclined surface may be dis 
posed between the light source module 100 and the second 
inclined Surface. 
The curvature of the concave lines and convex lines 

arranged along the first inclined surface may be equal to that 
of the concave lines and convex lines arranged along the 
second inclined surface. According to circumstances, the cur 
Vature of the concave lines and convex lines arranged along 
the first inclined surface may be different from that of the 
concave lines and convex lines arranged along the second 
inclined Surface. 
The concave lines and convex lines arranged along the first 

inclined Surface and second inclined Surface may have the 
same length. 
As shown in FIGS. 42A and 42B, light source modules 100 

may be disposed at opposite sides of the two edge type second 
reflector 300. Concave lines 312 and convex lines 314 may be 
alternately arranged along an inclined surface 310 of the 
second reflector 300. 
The inclined surface 310 of the second reflector 300 may 

include a plurality of inclined Surfaces having at least two 
inflection points. 
The inclined surfaces may be symmetrical with respect to 

the inflection points. The concave lines 312 and convex lines 
314 arranged along the respective inclined surfaces may have 
the same curvature. According to circumstances, the curva 
ture of the concave lines and convex lines arranged along at 
least one of the inclined surfaces may be different from that of 
the concave lines and convex lines arranged along the other 
the inclined Surfaces. 
The concave lines and convex lines arranged along the 

respective inclined surfaces may have the same length. 
FIG. 43 is a plan view of the four edge type second reflec 

tOr. 

As shown in FIG. 43, light source modules 100 may be 
disposed at four sides of the four edge type second reflector 
300. Concave lines 312 and convex lines 314 may be alter 
nately arranged along an inclined Surface of the second reflec 
tor 300. 
The inclined surface of the second reflector 300 may be 

formed so as to correspond to the light source modules 100 
disposed at the respective sides of the second reflector 300. 

That is, the inclined surface of the second reflector 300 may 
include a first inclined Surface corresponding to a light Source 
module 100 disposedata first side of the second reflector 300, 
a second inclined surface corresponding to a light source 
module 100 disposed at a second side, facing the first side, of 
the second reflector 300, a third inclined surface correspond 
ing to a light source module 100 disposed at a third side of the 
second reflector 300, and a fourth inclined surface corre 
sponding to a light source module 100 disposed at a fourth 
side, facing the third side, of the second reflector 300. 

Each of the first, second, third and fourth inclined surfaces 
may include two inclined surfaces having an inflection point. 
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The width of each of the inclined surfaces may gradually 
decrease from a corresponding one of the light Source mod 
ules to the central area of the second reflector. The length of 
the concave lines and convex lens arranged along each 
inclined surface at an area adjacent to a corresponding one of 
the light source modules 100 may be greater than that of the 
concave lines and convex lens arranged along each inclined 
Surface at an area distant from a corresponding one of the light 
source modules 100. 
The concave lines and convex lines arranged along the 

respective inclined surfaces may have the same curvature. 
According to circumstances, the curvature of the concave 
lines and convex lines arranged along at least one of the 
inclined surfaces may be different from that of the concave 
lines and convex lines arranged along the other the inclined 
Surfaces. 

FIG. 44 is a plan view of the four edge type second reflec 
tOr. 

As shown in FIG. 44, light source modules 100 may be 
disposed at four corners of the four edge type second reflector 
300. Concave lines 312 and convex lines 314 may be alter 
nately arranged along an inclined Surface of the second reflec 
tor 300. 
The inclined surface of the second reflector 300 may be 

formed so as to correspond to the light source modules 100 
disposed at the respective corners of the second reflector 300. 

That is, the inclined surface of the second reflector 300 may 
include a first inclined Surface corresponding to a light Source 
module 100 disposed at a first corner of the second reflector 
300, a second inclined surface corresponding to a light Source 
module 100 disposed at a second corner, facing the first 
corner, of the second reflector 300, a third inclined surface 
corresponding to a light source module 100 disposed at a third 
corner of the second reflector 300, and a fourth inclined 
Surface corresponding to a light Source module 100 disposed 
at a fourth corner, facing the third corner, of the second 
reflector 300. 

Each of the first, second, third and fourth inclined surfaces 
may include two inclined Surfaces having an inflection point. 
The width of each of the inclined surfaces may gradually 

increase and decrease from a corresponding one of the light 
source modules to the central area of the second reflector. The 
length of the concave lines and convex lens arranged along 
each inclined Surface may increase and decrease from an area 
adjacent to a corresponding one of the light Source modules 
100 to an area distant from a corresponding one of the light 
source modules 100. 
The concave lines and convex lines arranged along the 

respective inclined surfaces may have the same curvature. 
According to circumstances, the curvature of the concave 
lines and convex lines arranged along at least one of the 
inclined surfaces may be different from that of the concave 
lines and convex lines arranged along the other the inclined 
Surfaces. 
The concave lines and convex lines of the second reflector 

may vary depending upon shapes of the inclined surfaces 
based on positions of the light source modules. According to 
circumstances, the concave lines and convex lines of the 
second reflector may vary depending upon Surface shapes of 
the inclined surfaces of the second reflector. 

FIGS. 45A to 45C are views showing inclined surfaces of 
the second reflector. In FIG. 45A, the inclined surface is flat. 
In FIGS. 45B and 45C, the inclined surfaces are curved. 
As shown in FIG. 45A, the inclined surface 310 of the 

second reflector 300 may be flat. Concave lines 312 and 
convex lines 314 may be alternately arranged along the 
inclined surface 310, which is flat. 
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As shown in FIG. 45B, the inclined surface 310 of the 

second reflector 300 may be concavely curved. Concave lines 
312 and convex lines 314 may be alternately arranged along 
the inclined surface 310, which is concavely curved. 
As shown in FIG. 45C, the inclined surface 310 of the 

second reflector 300 may be convexly curved. Concave lines 
312 and convex lines 314 may be alternately arranged along 
the inclined surface 310, which is convexly curved. 
The inclined surface 310 of the second reflector 300 may be 

configured so that an angle of inclination of at least a portion 
of the inclined surface increases and decreases. Alternatively, 
the inclined surface 310 of the second reflector 300 may be 
configured so that an angle of inclination of at least a portion 
of the inclined surface increases, remains uniform and 
decreases. 
The inclined surface 310 of the second reflector 300 may be 

at least one selected from among a concave Surface, a convex 
Surface and a flat surface. 

Meanwhile, the size of the inclined surface 310 of the 
second reflector 300 may vary depending upon the position of 
the first reflector. 

FIG. 46 is a view explaining a positional relationship 
between the first reflector and the second reflector. 
As shown in FIG. 46, a light source module 100 is disposed 

between the first reflector 200 and the Second reflector 300. 
The second reflector 300 may include a first inclined surface, 
having a curvature R1, and a second inclined Surface, having 
a curvature R2, adjacent to each other about an inflection 
point P0. 
The first inclined surface may be adjacent to the light 

source module 100. The first inclined surface may be dis 
posed between the light source module 100 and the second 
inclined Surface. 
The first inclined surface may be located within a distance 

D1 between a line, passing the inflection point P0, perpen 
dicular to the inclined surface and the end point of the light 
source module 100. The first reflector 200 may be disposed so 
as to overlap with the first inclined surface of the second 
reflector 300. 

That is, the length of the first reflector 200 may be adjusted 
so that a perpendicular line L1 passing one end point 210 of 
the first reflector 200 and the inclined surface of the second 
reflector 300 is located within the distance D1. 
As a result, light having uniform luminance is reflected and 

the light emission area of the backlight unit is maximized. 
Concave lines and convex lines may be alternately 

arranged along the first inclined surface having the curvature 
R1 and the second inclined surface having the curvature R2. 
The inclined surface of the second reflector 300 may 

include first and second inclined surfaces. The first inclined 
surface may be adjacent to the light source module 100. The 
first inclined surface and second inclined surface may be 
Successively arranged in contact with each other. 
The curvature R1 of the first inclined surface may be 

greater than the curvature R2 of the second inclined surface. 
The first inclined surface may overlap with the first reflector 
2OO. 

According to circumstances, the first inclined surface and 
second inclined surface may be spaced a predetermined dis 
tance from each other. A flat surface parallel to the first 
reflector may be disposed between the first inclined surface 
and second inclined Surface. 

FIG. 47 is a view showing another embodiment of the 
second reflector. 
As shown in FIG. 47, the second reflector 300 may include 

a first inclined surface having a curvature R1 and a second 
inclined surface having a curvature R2. The first inclined 
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Surface and second inclined Surface may be spaced a prede 
termined distance from each other. 
A horizontal surface parallel to the surface of the first 

reflector may be disposed between the first inclined surface 
and second inclined Surface. 
The width of the horizontal surface may be a distance D2 

between one end point EP1 of the first inclined surface and 
one end point EP2 of the second inclined surface. 
The width of the first inclined surface having the curvature 

R1 may be a distance D1 between the light source module 100 
and the end point EP1 of the first inclined surface. The width 
of the second inclined surface having the curvature R2 may be 
a distance D3 between one end point EP2 and the other end 
point of the second inclined surface. 
The width D1 of the horizontal surface may be less than the 

width D2 of the first inclined surface having the curvature R1 
and the width D3 of the second inclined surface having the 
curvature R2. The width D2 of the first inclined surface hav 
ing the curvature R1 may be greater than the width D1 of the 
horizontal surface and less than the width D3 of the second 
inclined surface having the curvature R2. 

According to circumstances, the horizontal Surface parallel 
to the surface of the first reflector may be between the light 
source module 100 and the first inclined surface orata portion 
of the second inclined surface as well as between the first 
inclined surface and second inclined Surface. 

Concave lines and convex lines may be alternately 
arranged along the first inclined surface having the curvature 
R1 and the second inclined surface having the curvature R2. 
Alternatively, the concave lines and convex lines may be 
alternately arranged along the horizontal surface. 

Meanwhile, the backlight unit according to the embodi 
ment may further include an optical member spaced a prede 
termined distance from the second reflector. An air guide may 
be defined between the second reflector and the optical mem 
ber. 

In this embodiment, a light emission Surface of the light 
Source module may be oriented in various directions. 

That is, the light source module may be of a direct emitting 
type in which the light emission surface is oriented toward the 
air guide between the optical member and the second reflector 
or may be of an indirect emitting type in which the light 
emission Surface is oriented toward any one selected from 
among the first reflector, the second reflector and a cover 
plate. 

Light emitted from the indirect emitting type light source 
module may be reflected from the first reflector, the second 
reflector and the cover plate and the reflected light may be 
directed toward the air guide of the backlight unit. 
The indirect emitting type light source module serves to 

reduce a hot spot phenomenon. 
Also, a plurality of reinforcement ribs may be disposed at 

a lower surface of the second reflector. 
FIG. 48 is a view showing reinforcing ribs formed at a 

lower surface of the second reflector. As shown in FIG. 48, a 
plurality of reinforcement ribs 350 may be disposed at the 
lower surface of the second reflector. 

Since the second reflector, having a curved reflective sur 
face, may be deformed depending upon external environmen 
tal conditions, the reinforcement ribs 350 may be disposed to 
prevent deformation of the second reflector. 
The reinforcement ribs 350 may be arranged at a rear 

Surface facing the inclined Surface of the second reflector and 
at a rear Surface facing a lateral Surface of the second reflector. 

Support pins to Support the optical member may beformed 
at an upper Surface of the second reflector. 
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FIG. 49 is a view showing support pins formed at the upper 

surface of the second reflector. As shown in FIG. 49, support 
pins 360 to support the optical member may be formed at the 
upper surface of the second reflector 300. 

This is because the optical member is spaced apart from the 
second reflector 300 to define an air guide therebetween with 
the result that a central area of the optical member may sag. 
The support pins 360 may be configured so that the size of 

the lower surface thereof coming into contact with the second 
reflector 300 is greater than that of the upper surface thereof. 

Meanwhile, circuit devices to drive the light source module 
may be arranged under the inclined surfaces of the second 
reflector. 
A space is defined under the second reflector between the 

inclined surfaces thereof. Thus, arranging the circuit devices 
in the space enables efficient space utilization. 

FIG. 50 is a view showing a display module including a 
backlight unit according to an embodiment. 
As shown in FIG.50, the display module 20 may include a 

display panel 800 and a backlight unit 700. 
The display panel 800 may include a color filter substrate 

810 and a thin film transistor (TFT) substrate 820, which are 
bonded to face each other with a uniform cell gap therebe 
tween. A liquid crystal layer (not shown) may be disposed 
between the two Substrates 810 and 820. 
An upperpolarizing plate 830 and a lower polarizing plate 

840 may be disposed respectively on and under the display 
panel 800. More specifically, the upper polarizing plate 830 
may be disposed at an upper surface of the color filter sub 
strate 810 and the lowerpolarizing plate 840 may be disposed 
at a lower Surface of the TFT Substrate 820. 

Although not shown, gate and data drive units to generate 
drive signals required to drive the panel 800 may be provided 
at a lateral surface of the display panel 800. 

FIGS. 51 and 52 are views showing a display apparatus 
according to an embodiment. 

Referring to FIG. 51, the display apparatus 1 may include 
a display module 20, a front cover 30 and back cover 35 to 
cover the display module 20, a drive unit 55 provided at the 
back cover 35, and a drive unit cover 40 to enclose the drive 
unit 55. 
The front cover 30 may include a transparent front panel 

(not shown) to ensure transmission of light. The front panel 
serves to protect the display module 20 spaced apart there 
from by a predetermined distance and to transmit light emit 
ted from the display module 20 so that an image displayed on 
the display module 20 can be seen from the outside. 
The back cover 35 may be coupled to the front cover 30 so 

as to project the display module 20. 
The drive unit 55 may be disposed on a surface of the back 

cover 35. 
The drive unit 55 may include a drive controller 55a, a main 

board 55b and a power supply 55c. 
The drive controller 55a may be a timing controller. The 

drive controller 55a serves to adjust an operation timing of 
each driver IC of the display module 20. The main board 55b 
may serve to transmit V-Sync, H-sync and R, G and B reso 
lution signals to the timing controller. The power supply 55c 
supplies power to the display module 20. 
The drive unit 55 may be provided at the back cover 35 and 

enclosed by the drive unit cover 40. 
The back cover 35 has a plurality of holes, through which 

the display module 20 may be connected to the drive unit 55. 
Also, a stand 60 to Support the display apparatus 1 may be 
provided. 
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On the other hand, as shown in FIG.52, the drive controller 
55a of the drive unit 55 may be provided at the back cover 35, 
and the main board 55b and the power supply 55c may be 
provided in the stand 60. 
The drive unit cover 40 may be configured to enclose only 

the drive unit 55 provided at the back cover 35. 
In this embodiment, the main board 55b and the power 

supply 55c are provided separately. Alternatively, the main 
board 55b and the power supply 55c may be integrated, with 
out being limited thereto. 
As is apparent from the above description, according to the 

embodiments of the present invention, the reflector for the air 
guide is formed to have the specular reflection area and the 
diffuse reflection area. Consequently, the backlight unit is 
lightweight, is manufactured at low cost and provides uni 
form luminance. 

Thus, economic efficiency and reliability of the backlight 
unit are improved. 

Although embodiments have been described with refer 
ence to a number of illustrative embodiments thereof, it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
will fall within the spirit and scope of the principles of this 
disclosure. More particularly, various variations and modifi 
cations are possible in the component parts and/or arrange 
ments of the Subject combination arrangement within the 
Scope of the disclosure, the drawings and the appended 
claims. In addition to variations and modifications in the 
component parts and/or arrangements, alternative uses will 
also be apparent to those skilled in the art. 

What is claimed is: 
1. A backlight unit comprising: 
a first reflector; 
a second reflector, and 
at least one light source disposed between the first reflector 

and the second reflector, wherein the second reflector 
comprises a specular reflection area and a diffuse reflec 
tion area, and the specular reflection area occupies about 
5 to 50% of an entire area of the second reflector, 

wherein the diffuse reflection area comprises first and sec 
ond diffuse reflection areas, and 

wherein the first diffuse reflection area is configured so that 
a quantity of light reflected in a Gaussian distribution is 
greater than a quantity of light reflected in a Lambertian 
distribution, and the second diffuse reflection area is 
configured so that a quantity of light reflected in the 
Lambertian distribution is greater than a quantity of light 
reflected in the Gaussian distribution. 

2. The backlight unit according to claim 1, wherein the 
diffuse reflection area reflects incident light in a Lambertian 
distribution and a Gaussian distribution, and an incidence 
angle of light incident upon each point of the diffuse reflec 
tion area is about 55 degrees or more with respect to a line 
normal to a surface of the second reflector and passing each 
point. 

3. The backlight unit according to claim 1, wherein an 
incidence angle of light incident upon each point of the first 
diffuse reflection area is about 55 degrees or more with 
respect to a line normal to a surface of the second reflector and 
passing each point, and an incidence angle of light incident 
upon each point of the second diffuse reflection area is about 
60 degrees or more with respect to a the line passing each 
point. 

4. The backlight unit according to claim 1, wherein a size 
ratio of the first diffuse reflection area to the second diffuse 
reflection area is between 1:1 and 1:5. 
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5. The backlight unit according to claim 1, wherein a size 

ratio of the specular reflection area to the first diffuse reflec 
tion area is between 1:1 and 1:4. 

6. The backlight unit according to claim 1, wherein a size 
ratio of the specular reflection area to the second diffuse 
reflection area is between 1:1 and 1:20. 

7. The backlight unit according to claim 1, wherein the first 
diffuse reflection area is located between the specular reflec 
tion area and the second diffuse reflection area. 

8. The backlight unit according to claim 1, wherein each of 
the first and second diffuse reflection areas comprises a first 
layer formed of polyethylene terephthalate (PET) and a sec 
ond layer formed on the first layer, the second layer being 
formed of TiO, and/or SiO, particles. 

9. The backlight unit according to claim 8, wherein particle 
weight contained in the first diffuse reflection area is less than 
particle weight contained in the second diffuse reflection 
aca. 

10. The backlight unit according to claim 1, wherein the 
second reflector comprises at least one inclined surface and at 
least one flat surface, the flat surface of the second reflector 
being parallel to the first reflector. 

11. The backlight unit according to claim 1, wherein the 
second reflector comprises at least two inclined surfaces hav 
ing at least one inflection point, and first and second inclined 
Surfaces adjacent to each other about the inflection point have 
different curvatures. 

12. The backlight unit according to claim 1, further com 
prising an optical member spaced a predetermined distance 
from the second reflector, wherein an air guide is defined 
between the second reflector and the optical member. 

13. The backlight unit according to claim 1, wherein size 
percentage of the specular reflection area of the second reflec 
tor decreases as the specular reflection area becomes distant 
from the light source. 

14. The backlight unit according to claim 1, wherein the 
second reflector comprises an inclined surface having at least 
one inflection point and has a pattern in which concave 
regions and convex regions are alternately arranged along the 
inclined Surface. 

15. The backlight unit according to claim 14, wherein the 
concave regions of the second reflector are concavely curved 
from the inclined surface, and the convex regions of the 
second reflector are convexly curved from the inclined sur 
face. 

16. A backlight unit comprising: 
a first reflector; 
a second reflector, and 
at least one light source disposed between the first reflector 

and the second reflector, wherein the second reflector 
comprises a specular reflection area and a diffuse reflec 
tion area, and the specular reflection area occupies about 
5 to 50% of an entire area of the second reflector, 

wherein the second reflector comprises an inclined Surface 
having at least one inflection point and has a pattern in 
which concave regions and convex regions are alter 
nately arranged along the inclined surface, and 

wherein each of the concave regions has a curvature to 
satisfy a condition that an angle 0 between a straight line 
connecting a contact point between each of the concave 
regions and the inclined surface and a low point of each 
of the concave regions and the inclined Surface is about 
0.01 to 15 degrees. 

17. The backlight unit according to claim 16, wherein the 
angle is defined as represented by equation: 

0=tan' (h/W)=0.01 to 15 degrees 
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where, h indicates a maximum depth of each of the concave 
regions (a minimum distance between the low point of 
each of the concave regions and the inclined surface) and 
W indicates a width of each of the concave regions (a 
minimum distance between the contact point between 
each of the concave regions and the inclined surface and 
a vertical line connecting the low point of each of the 
concave regions and the inclined Surface). 

18. The backlight unit according to claim 14, wherein 
neighboring ones of the concave regions and convex regions 
have different curvatures. 

19. A display apparatus comprising: 
a display panel; and 
a backlight unit to irradiate light to the display panel, 

wherein the backlight unit comprises: 
a first reflector; 
a second reflector; and 
at least one light source disposed between the first 

reflector and the second reflector, 
the second reflector comprising a specular reflection 

area and a diffuse reflection area, 
the specular reflection area occupying about 5 to 50% of 

an entire area of the second reflector, 
wherein the diffuse reflection area comprises first and 

second diffuse reflection areas, and 
wherein the first diffuse reflection area is configured so 

that a quantity of light reflected in a Gaussian distri 
bution is greater than a quantity of light reflected in a 
Lambertian distribution, and the second diffuse 
reflection area is configured so that a quantity of light 
reflected in the Lambertian distribution is greater than 
a quantity of light reflected in the Gaussian distribu 
tion. 

20. The display apparatus according to claim 19, wherein 
an incidence angle of light incident upon each point of the first 
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diffuse reflection area is about 55 degrees or more with 
respect to a line normal to a surface of the second reflector and 
passing each point, and an incidence angle of light incident 
upon each point of the second diffuse reflection area is about 
60 degrees or more with respect to the line passing each point. 

21. The display apparatus according to claim 19, wherein 
the second reflector comprises an inclined surface having at 
least one inflection point and has a pattern in which concave 
regions and convex regions are alternately arranged along the 
inclined Surface, and 

wherein each of the convex regions has a curvature to 
satisfy a condition that an angle 0 between a straight line 
connecting a contact point between each of the convex 
regions and the inclined surface and a low point of each 
of the convex regions and the inclined surface is about 
0.01 to 15 degrees, and 

wherein the angle is defined as represented by an equation: 

=tal =0.01 to (906S G (h/W)=0.01 to 15 degr 

where, hindicates a maximum height of each of the convex 
regions (a minimum distance between the low point of 
each of the convex regions and the inclined surface) and 
W indicates a width of each of the convex regions (a 
minimum distance between the contact point between 
each of the convex regions and the inclined surface and 
a vertical line connecting the low point of each of the 
convex regions and the inclined Surface). 

22. The backlight unit according to claim 1, further com 
prising an optical member spaced a predetermined distance 
from the second reflector, wherein no light guide plate is 
provided between the second reflector and the optical mem 
ber. 


